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概览

警告 存在财产损失或严重受伤的风险

确保在操作工具前阅读、了解并遵守各项操作说明。若不遵守所有操作说明，可能会造成电击、火灾、
财产损失和/或严重的人身伤害。

► 阅读所有随本系统不同部分提供的安全信息。

► 阅读针对安装、操作和维护本系统不同部分的产品说明。

► 阅读有关本系统及其中零件的所有本地安全法规。

► 保存所有安全信息和说明，以备将来参考。

注意 更改参数可能会导致工具性能降低，也可能会减缓产量。

注意
在工作环境下，许多情况可能影响拧紧流程，为此须对结果进行验证。在此，我们要求用户遵守相关标准
和/或法规，在出现可能影响拧紧结果的情况后，检查安装的扭矩和旋转方向。此类情况的示例包括但不限
于：

■ 工具系统初始安装

■ 更改部件批次、螺栓、螺钉批次、工具、软件、配置或环境

■ 更改通风或电气连接

■ 更改管路人体工程学特性、流程、质量程序或操作法

■ 更换操作员

■ 任何影响拧紧流程结果的其他变更

检查应达到以下目的：

■ 确保未因发生的影响情况改变接头状况。

■ 在设备初始安装、维护或修理后实施。

■ 至少在每次换班后检查一次或以合适的频率进行检查。
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简介

本节对配置指南进行了描述。

配置手册说明
本配置手册介绍了如何设置和配置 Power Focus 6000。

修订历史

修订 更改

1.6 本版为 Power Focus 6000 配置指南的第一版官方发布
版本。

2.0 添加或更新的部分：

■ 设置:工具警报

■ 工具配置：工具连接、工具维护和无线工具的内部
无线局域网

■ 拧紧配置：拧松步骤

■ 拧紧结果：实时结果、存储的结果、NOK 结果的状
态

■ 虚拟站

■ Power Focus 6000 的事件代码

2.1 添加或更新的部分：

■ 设置:现场总线

■ 控制器菜单 - 拧紧：电流监测和真实角度补偿

■ 四步拧紧

■ 系统管理：导出的 csv 文件格式

■ 虚拟站：I/O 诊断和现场总线

■ 附录 A：紧急停止

2.3 添加或更新的部分：

■ 系统设置：网络配置

■ 系统设置：首选项

■ 系统设置：协议配置

■ 系统设置：拧紧

■ 拧紧：时间监控和扭矩调整因数

■ ST Wrench

■ 源

■ 附件配置：工具配置、启动条件和套筒选择器配置

■ 系统管理：导出/导入

■ 工具配置；ST Wrench

■ 附录 A：前部连接
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修订 更改

2.4 添加或更新的部分：

■ 设置:许可管理器

■ 设置:PIN 编码

■ 设置:配置启动画面

■ 拧紧：停用拧紧、角度测量条件、“触发器丢失、
扭矩调整因数

■ 工具健康状态和电池检查

■ 控制器健康状态和电池检查

■ 脉冲策略

■ 3 步拧紧

■ 设备：附件总线

■ 设备：LED 光环

■ 设备：EHMI

■ 设备：现场总线诊断

■ 导出/导入

2.5 添加或更新的部分：

■ 多步骤拧紧策略

■ 选择器确认

■ 已保存位

■ 一般虚拟站

■ WIFI 套筒选择器

■ 多个 PIN

■ 外部正常

■ 脉冲工具运行警报

■ 手动模式虚拟站

目标群体
本配置指南用于为任何操作或维护 Power Focus 6000 系统的人提供指导。

前提条件
任何希望详细了解 Power Focus 6000 的人均可通过阅读本指南获益。

要完全了解指南中介绍的技术知识，我们建议：

■ 了解拧紧技巧

■ 通过操作之前版本的 Power Focus 获得经验

版式规则
下表给出了本文中采用的排版和命名规则：

格式 解释

GUI 对象 菜单选项、GUI 对象和按钮。

参数 参数名称、事件代码和故障代码。

<输入> 占位符表示您必须提供（输入）的信息。
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格式 解释

GUI 路径 > 导航辅助帮助您追踪图形用户界面中的位置。

规则

术语与定义
有关术语和定义的列表，请参见参考资料 [页次 125]。
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Power Focus 用户界面

本节介绍如何开始使用控制器界面，并概述控制器功能。

操作和处理
通过使用控制器前面板，可设置并配置 Power Focus 6000。您也可以在连接的 PC 上浏览到控制器的 IP
地址，通过 Web GUI 访问控制器界面。请参见 通过 WEB GUI 访问控制器。 [页次 18]。

前面板

前面板包含一个触摸显示屏和专用的按钮。

名称 说明

1.Display 一个带有触摸屏的彩色显示器，显
示配置视图和结果。

2.专用按钮 专用功能按钮

前面板按钮

提供这些按钮用作 WEB GUI 中可点击的图标。

按钮 名称 说明

主页 进入主菜单屏幕。

结果 进入实时结果视图。

触摸屏按钮

按钮 名称 说明

添加 添加一个附加项。

后退 返回之前的视图。

向上滚动/向下滚动 在相对于屏幕过长的列表中进行移
动。

最大化/最小化 通过参数最大或最小化某区域。
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按钮 名称 说明

（在列表中）返回 在列表页面间向后（和向前）移
动。

“Close”（关闭） 点击以关闭窗口。

注意 表示参数配置错误的标记。

主页 进入主菜单屏幕。

仅在 WEB GUI 中提供。

转至结果 进入实时结果屏幕。

仅在 WEB GUI 中提供。

导航

可以通过点击某个菜单项或者在显示器上的项目中移动
手指（拖动）在控制器 GUI 中浏览。

通过点击所需选项选定选项。

要在文本框中输入数据，点击文本框，显示屏上显示一
个键盘。

通过手指浏览

Web GUI

Web 界面与控制器显示屏几乎相同。这使得能够通过在连接到控制器的计算机上使用 Web 浏览器来对控制
器进行配置和编程。请参见 网络配置 [页次 17]。

用户可以同时从控制器和 Web 界面对控制器编程。

菜单概览
控制器提供多个菜单，可配置拧紧和硬件附件、执行工具维护操作、管理软件和查看报告。

拧紧菜单

Tightening（拧紧）菜单列出控制器上存储用于单独拧
紧的拧紧程序。有关拧紧配置的说明，请参阅
Tightening（拧紧）菜单。

参见控制器菜单 - 拧紧 [页次 32]，了解如何设置和配置拧紧的更多信息。

批次序列菜单

Batch （批次）菜单列出控制器上存储的批次序
列。“批次序列”是各种组合中一个或多个重复性拧紧
程序。可以在 Batch sequence （批次序列）菜单中创
建和配置批次序列。
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参见批次配置 [页次 74]，了解如何设置和批次序列的更多信息。

来源菜单

Sources （来源）菜单列有适用的选项，可通过不同硬
件输入的数字控制所选的拧紧程序，例如某个拧紧程序
或批次序列。条码枪配置在 Sources（来源）菜单中完
成。

参见源 [页次 85]（来源），了解如何设置和配置由各种数字输入控制的拧紧任务之更多信息。

工具菜单

Tool（工具）菜单提供有关与控制器连接的工具之信
息。此菜单也是无线工具与控制器相连之处。工具参考
产品，当工具被维修和校准时，是 Tool（工具）菜单
中可用的部分资料。

有关更多信息，请参见工具配置 [页次 27] 。

虚拟站点菜单

虚拟站点是控制器系统的软件抽象概念。在 Virtual
station（虚拟站点）菜单中，不同的来源、附件、工
具和任务都被分配至虚拟站点。虚拟站点的配置在
Virtual station（虚拟站点）菜单中进行。

有关虚拟站点的更多信息，请参见虚拟站点 [页次 76] 。

控制器菜单

Controller（控制器）菜单列出软硬件组件。
在控制器中列出存储和使用的软件版本并可以对其进行
更新。处理许可管理器，提供更多功能。此外，也可从
或向控制器导出或导入设置。

参见 系统管理 [页次 107] ，了解控制器管理的更多信息。
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配置菜单

附件配置列表在 Configurations（配置）菜单中提
供。可以配置如工具配件、I/O 扩展器、内部 I/O、堆
叠灯、操作面板和套筒选择器等此类附件。数字 I/O
信号映射到按钮、灯、开关和连接器。

参见 配置 [页次 89]，了解如何配置附件的更多信息。

报告菜单

在报告 菜单中，列出拧紧结果和事件。

有关报告结果的更多信息，请参见拧紧结果 [页次 103] 。

设置菜单

Settings（设置）菜单可用于设定控制器特定设置，如
语言、PIN 码、无线网络、使用的现场总线等。

参见系统设置 [页次 17]，了解有关常规设置的更多信息。

帮助菜单

帮助菜单包含了关于控制器的有用帮助部分。提供多种
语言版本的 PDF 文件以供下载。

Power Focus 6000 配置概述
要更好了解系统，本操作说明大致介绍了开始使用本系统所需的不同步骤。本节并未涵盖系统的各项功能，
但重点介绍了最常用的基本功能。

1. 确定使用哪种工具。使用的工具种类影响拧紧策略的可用性。

2. 本工具的主要用途是执行拧紧。这可通过定义 tightening program（拧紧程序，其中含所有相关的拧
紧参数，如目标角度和目标扭矩）实现。参见控制器菜单 - 拧紧 [页次 32]，了解创建拧紧程序的
更多详情。
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3. 可以将一个或多个拧紧程序添加至 Batch Sequence（批次序列），用作一系列拧紧程序。例如，批次
序列可以为一个拧紧程序的特定拧紧次数或不同拧紧程序的序列。参见批次配置 [页次 74]，了解
创建批次序列的更多详情。

4. 创建 Virtual Station（虚拟站点）并为其指定工具。虚拟站点在控制器和工具之间用作接口，从而
将多个工具与单个物理控制器相连。即使仅将一个工具与控制器相连，也需要虚拟站点。

5. 向虚拟站点分配一个任务。此任务既可是拧紧程序、批次序列，也可是指定的数字输入（如从条形码
枪输入）。分派给虚拟站点的工具将能够立即执行此任务。参见虚拟站点 [页次 76]，了解设定虚
拟站点的详情。
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系统设置

网络配置
设置 > 网络

Power Focus 6000可设定为通过 Atlas Copco 软件
ToolsTalk 或本地区域网络 (LAN)上的 Web 浏览器进
行访问。此外，还可以通过连接的 PC 访问，因为它采
用 IPv4 协议。

控制器的 IP 地址。

只可以配置工厂以太网端口。服务以太网端口具有一个不能连接到本地网络的指定 IP 地址：
169.254.1.1。
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访问 LAN 上的控制器

将网线连接到工厂以太网端口，然后手动指定所需的信
息，或者如果可用，使用 DHCP 服务器提供的信息。必
需信息包括：

■ IP 地址

■ 子网掩码

■ 网关

这些信息由本地系统管理员提供。

在使用手动选项时，提供适合DNS 服务器使用的可选设
置。

DNS 服务器配置

通过 WEB GUI 访问控制器。

用直接贯通以太网电缆(RJ45)将 PC 与服务以太网端口相连。通过 Web 浏览器的 IP 地址访问控制器。

协议配置
Settings（设置） > Server connections（服务器连接）
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Power Focus 6000 可设为与运行 Atlas Copco 许可管
理器，以及两款 Atlas Copco 软件 ToolsTalk 和
ToolsNet 的服务器通信。ToolsTalk 可用于配置一个
或多个控制器。ToolsNet 可用于处理结果报告。

服务器设置

配置 ToolsTalk 通讯

要将控制器连接至 ToolsTalk，需在控制器上配置并激活 ToolsTalk 协议设置。

区域 说明

开/关 启用/禁用与 ToolsTalk 服务器的通讯

服务器主机 ToolsTalk 服务器 IP 地址

服务器端口 ToolsTalk 服务器端口

ToolsTalk 通信参数

配置 ToolsNet 通讯

要将控制器连接至 ToolsNet 来收取拧紧结果，需在控制器上配置并激活 ToolsNet 协议设置。

区域 说明

开/关 启用/禁用与 ToolsNet 服务器的通讯

服务器主机 ToolsNet 服务器 IP 地址

服务器端口 ToolsNet 服务器端口

ToolsNet 通信参数
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配置许可管理器

将 Atlas Copco 许可管理器与控制器相连，并通过 Settings（设置）菜单中的 Server connections（服
务器连接）选项卡激活控制器上的协议设置。

区域 说明

开/关 启用/停用与 Atlas Copco 许可管理器的通信。

服务器主机 Atlas Copco 许可管理器服务器的 IP 地址

服务器端口 Atlas Copco 许可管理器服务器端口

Atlas Copco 许可管理器参数

首选项

设置 > 首选项

“首选项”包含日期和时间、语言、扭矩单位和启动画
面等常规设置。

含手动日期和时间的设置

设置日期和时间

必须设置日期和时间，以便活动和结果显示时带有正确的时间戳。
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通过以下三种可用来源中的一种检索时间：

■ 手册

■ NTP

■ ToolsNet

在将来源设为手动时，需手动设置日期、时间和时区。

在将来源设为NTP时，将从 NTP 服务器定义在 GUI 中
的数据检索日期和时间。

在将来源设为ToolsNet时，将从 ToolsNet 服务器中检
索日期和时间。

将 NTP 的日期和时间设为来源

区域 说明

来源 获取时间的起始源。

日期 如果将来源设为手动，则需手动输入日期。

时间 如果将来源设为手动，则需手动输入时间。

时间区 时间区既可为本地时区，也可为 UTC 等标准时区（协
调世界时）

NTP 服务器 NTP 服务器的 IP 地址为控制器提供日期和时间。

设定日期和时间的参数

设置显示的控制器语言

控制器 GUI 被翻译为 12 种语言。要更改 GUI 的显示语言：

1. 点击或单击当前正在使用的语言名称旁的箭头。

2. 从列表中选择语言。

语言更改立即生效。

语言 在控制器中显示

英语 英语

捷克语 Čeština
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语言 在控制器中显示

德语 Deutsch（德语）

西班牙语 Español

法语 Français

韩语 한국어
意大利语 Italiano

日语 日本語

葡萄牙语 Português

俄语 Русский

瑞典语 Svenska

中文 中文

可用的 GUI 语言

设置显示的扭矩单位

选择扭矩值和结果使用的单位。执行拧紧后以及在结果列表中存储后，扭矩结果将以选定的单位显示。

要更改控制器 GUI 中使用的扭矩单位：

1. 点击或单击当前正在使用的单位名称旁的箭头。

2. 从列表中选择单位。

扭矩单位更改立即生效。

单位 说明

cNm 百分之一牛顿米

dNm 十分之一牛顿米

Nm 牛顿米

kNm 千牛顿米

in·lbf 英寸-磅力

ft·lbf 英尺-磅力

in·ozf 英寸-盎司力

ft·ozf 英尺-盎司力

gf·cm 克力-厘米

kgf·cm 千克力-厘米

kgf·m 千克力-米

可用的扭矩单位

设置启动画面

控制器启动时的默认画面为主界面。可以更改结果页面的启动画面。

更改设置的启动画面需要重启控制器或刷新 WEB GUI。

PIN 设置
设置 > PIN

使用 PIN 可防止未授权使用或意外改动控制器。可以将多个用户添加到 PF6000，每个用户设有独立的
PIN。注意：PIN 未与控制器配置关联，主要用于登录原因。

启用 PIN 后，在通过以下方法访问控制器时需要提供 PIN 码

■ 通过控制器 GUI

■ 通过 WEB GUI
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激活 PIN

1. 进入 Settings（设置）菜单并在导航中选择 PIN。单击 Configure（配置）。

2. 在 PIN 窗口中，将开关设为 On（开启）。

只有在列表中启用至少一个用户/PIN 后，才可以启用 PIN。如果未启用用户/PIN 码，会弹出一
条警告信息。

3. 设定不活动超时（单位：秒），以设定不活动时将锁止控制器的时间。

不活动超时默认值为 20 秒。注意：此为全局设置，无法按用户设定。

配置新用户并分配 PIN

PIN 必须为 0000–9999 范围内的四位数。当启用 PIN 时，控制器将在配置的不活动时间后自动锁定。注
意：当前最多可以向每个控制器添加 10 个用户。

添加新用户

1. 在 PIN 窗口中，单击列表底部的 plus（+）图标。

2. 单击 Name（名称）字段，编辑条目。

3. 在用户名窗口，输入用户名和 PIN。

所有用户名应是唯一的。

两个字段内的 PIN（输入 PIN 并确认）需要与应用的更改相符。注意：两个字段显示默认
PIN（点），但它们只是占位符，无需用实际 PIN 进行替换。

4. 单击应用。

启用/停用用户

1. 在用户列表中，选择您希望启用的用户名左侧之复选框。

2. 要停用 PIN，清空您希望停用的用户名左侧的复选框。

注意：单击用户名并分别将 Enabled（启用）开关设为 On 或 Off，还可以启用和停用 PIN。

删除用户/PIN

1. 在用户列表中，单击用户名右侧的 Delete（删除）图标。

在 PIN 锁定时访问控制器

在访问启用 PIN 的控制器时，会弹出一条要求提供 PIN 的提示信息。无论是通过 WEB GUI、控制器 GUI，
还是通过 Tools Talk 访问控制器，均要求提供 PIN 码。

另参见

2 通过 WEB GUI 访问控制器。 [18]

工具警报
设置 > 工具

设置警报以控制何时对与控制器相连的工具进行维护或校准。

工具保养间隔和其他信息可见于工具菜单中的工具视图。

区域 说明

Service indicator alarm（保养指示灯警报） 在达到工具的保养周期时启用警报。

Tool lock after alarm（报警后工具锁住） 保养间隔到期时锁定工具。

校准报警 针对与控制器连接的所有工具启用工具校准警报。

不同的工具警报



系统设置 ZH Power Focus 6000

24 © Atlas Copco Industrial Technique AB - 9836 7446 17

拧紧设置
设置 > 拧紧

设置菜单中的拧紧设置用于在拧紧后配置何时停用拧松及何时停用拧紧。

禁用松开 说明

关闭 禁用松开关闭。始终可以将拧紧拧松。

开启 OK 拧紧 针对 OK 拧紧禁用松开。不可对显示拧紧 OK 的拧紧进行拧松。

开启 NOK 拧紧 针对 NOK 拧紧禁用松开。不可对显示拧紧 NOK 的拧紧进行拧松。

始终 禁用松开始终开启。从不可将拧紧拧松。

拧松设置

禁用拧紧 说明

关闭 在拧紧后不得停用拧紧。

开启 OK 拧紧 在显示 OK 拧紧后停用拧紧。

开启 NOK 拧紧 在显示不正常(NOK)拧紧后停用拧紧。

在每次拧紧后 在每次拧紧后停用拧紧。

拧紧的设置

有关其他拧紧设置的信息，请参见 控制器菜单 - 拧紧 [页次 32]。

无线局域网
设置 > 无线局域网

控制器中的无线局域网设置激活对无线局域网的使用并指定使用哪个射频通道。

如需关于控制器中的无线工具配置的更多信息，请参见工具配置 [页次 27]部分。

事件设置
设置 -> 事件

控制器中可用的事件可以配置为下列一种或若干种状态：

■ 已确认

■ 已登录

■ 已显示

有关事件的更多信息，请参阅事件 [页次 114]部分。

现场总线
设置 > 现场总线
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现场总线部分由关于使用中的现场总线类型的信息组
成。本部分取决于硬件并且为只读。具有使用中的现场
总线之一般设置的配置部分可以编辑。

现场总线映射及现场总线映射到虚拟站点的分配采用
ToolsTalk 完成。如需更多信息，请参阅 ToolsTalk
配置指南。

现场总线设置

结果
Settings（设置） > Results（结果）

通过 Results（结果）菜单，用户可在结果列表所示的结果中配置标签名称（详见 Reports > Results（报
告 > 结果））。

更改 Result Status（结果状态）名称

1. 进入 Settings（设置），然后选择 Results（结果），单击 Customized detailed status（自定义
详细状态）。

2. 查找您希望改变的状态名称。

3. 将新的名称填入右侧New status name（新状态名称）的相应字段内。

出厂重置
设置 > 出厂重置

可以将控制器重新恢复到原厂设置。

在重置控制器时将删除所有设置、配置和历史数据。只有在完全确定需要此项操作时才执行出厂重
置。

执行控制器出厂重置

1. 进入“设置，出厂重置”并单击 Reset（重置）按钮
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2. 显示弹出窗口，提醒将删除所有数据。单击 Yes（是）。

控制器将重启，以启用新设置。



Power Focus 6000 ZH 工具配置

© Atlas Copco Industrial Technique AB - 9836 7446 17 27

工具配置

必须将一个工具连接到控制器，使工具菜单显示信息。

工具信息
工具信息视图包含用来为维修人员提供关于连接到控制器的工具的准确信息以便其提供足够帮助和支持的信
息，或者为操作人员提供哪种工具已连接到控制器的信息。

信息 说明

型号 工具型号名称.

最大扭矩 工具可以针对拧紧使用的最大扭矩。

最大速度 工具的最大旋转速度。

齿轮比 输入齿轮角速度与输出齿轮角速度的比。

序列号 需要产品说明的正确版本时，可能需要提供工具的序列
号，以便获取正确的备件或维修说明。

软件版本 工具软件版本。

产品号 工具的产品号或订购号。

工具信息

工具 TAG 信息

只有工具类型为 STwrench 时，才提供工具信息。

信息 说明

标签 id 将可编程的 RFID TAG 识别码数字编程到端部配件工具（套筒）中。

扭矩校正系数 在特定情况下，可能需要扩展项来安装此应用.此时，应补偿扳手测量值以显示正确值。

要计算校正系数，请参阅《STwrench 用户指南》印刷品编号 9836 4134 01 第 2.12
版。

参数存储在端部配件工具的 RFID TAG 中。

角度校正系数 在特定情况下，可能需要扩展项来安装此应用.此时，应补偿扳手测量值以显示正确值。

要计算校正系数，请参阅《STwrench 用户指南》印刷品编号 9836 4134 01 第 2.12
版。

参数存储在端部配件工具的 RFID TAG 中。

额定扭矩 STwrench 的 smartHEAD 包含扭矩传感器并定义扳手额定扭矩。有关信息，请参阅
《STwrench 用户指南》印刷品编号 9836 4134 01 第 2.12 版。

STwrench 工具信息

注意  校正系数会改变 STwrench 测量值。它可能导致读数错误。在进行校正前，请参阅《STwrench 用户
指南》印刷品编号 9836 4134 01 第 2.12 版。

连接
工具连接区域显示与工具相连的虚拟站点。要设置工具的虚拟站点，请参阅 将工具连接到虚拟站点 [页
次 77] 一节。

健康状态
健康状态视图包含工具温度有关的信息
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工具温度

工具温度（带线工具和电池工具）通过 PF6000 持续监控。受支持的温度单位为摄氏度(°C)和华氏度
(°F)，默认单位为摄氏度。可以在两个单位之间切换，无需重启控制器。当工具电机温度或工具电子设备
温度超过最大温度时，将锁定工具并显示一条警报(2014)。当工具温度低于温度限值时，系统会自动解锁工
具。

工具温度功能不适用于 STwrench 工具。

工具温度监控

用户通过显示器或 Web GUI 可以查看最近测量的工具电子设备及工具电机的温度，以及测量时的具体时
间。

1. 单击工具

2. 工具电子设备温度和工具电机温度均列在健康状态栏下。对于脉冲工具，还列出了工具脉冲单位温
度。

3. 单击任一条目，可查看峰值温度及时间戳的列表。

维护保养
工具存储保养周期数并统计在需要进行工具维护或保养之前可执行多少次拧紧。

设置维护警报

1. 进入设置，然后选择工具。

2. 将 Service indicator alarm（保养指示警报）设为 On（开启）

3. 进入工具，然后选择您希望设定警报的工具。

4. 将数值写入保养周期字段。

它们仅可以设为 10000 的倍数。除了 10000 倍数以外的任何数字都将四舍五入到 10 000 的最
接近倍数。

在使用脉冲工具时，将同时设定拧紧次数和脉冲数的保养周期。无论率先达到哪个周期，都将触
发警报。

区域 说明

Last service（上次保养） 执行上次保养的日期和时间。上次保养日期在维修车间
设置。Last service date（上次维修日期）被设定为
Reset service count（重设维修次数）按钮按下时的
当前日期和时间。

自保养以来的总拧紧次数 自工具第一次使用以来，由工具执行的拧紧总次数。该
数值在维修时可用，并将一直保持到下一次维修。

Remaining tightenings（剩余拧紧数） 到下次保养前剩余的拧紧的总数。

该参数仅在控制器 GUI 中可见。

保养间隔 两次维修事件间将要执行的拧紧次数。可以设为 10000
的倍数。

自保养以来的总脉冲 [仅限脉冲工具] 自工具第一次使用以来由工具执行的
拧紧总次数。该数值在维修时可用，并将一直保持到下
一次维修。

剩余脉冲 [仅限脉冲工具] 到下次保养周期前剩余的脉冲总数。

保养间隔 [仅限脉冲工具] 在两次保养间执行的脉冲数。可以设
为 10000 的倍数。

重置保养计数器 重设保持拧紧计数器并将上次维修日期设定为当前日
期。

重置保养数据 [仅限脉冲工具] 重置 Remaining tightenings（剩余
拧紧）计数器以及机油状态并将 Last service
date（上次维修时间）设为当前日期。

维护参数
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校准
工具校准用于控制工具如何与参考传感器相对应。

工具内存中存储的校准值用于调整工具的扭矩传感器提供的扭矩值，以使正确的扭矩值能够显示在控制器
上。该控制器会显示上次校准工具的日期。

区域 说明

上次校准日期 最近执行校准的日期和时间。

校准值 校准依据的扭矩值。

下次校准日期 下次需校准工具的日期。

校准参数

准备校准

确保设定好工具和控制器来执行拧紧操作。使用 STanalyser、ACTA 或 BLM Bench 等扭矩参考传感器来设
置工具。有关设置说明，请参阅扭矩参考传感器的用户指南。

选择一个拧紧程序，其目标扭矩与您的工具正常使用的拧紧相对应。

有关如何设置并激活合适的拧紧程序，请参阅指南中的基本拧紧设置。

校准工具

通过下列方程，根据控制器和扭矩参考传感器中的扭矩读数计算供工具使用的扭矩值。

1. 在工具菜单中，选择要校准的工具并转至校准选项。

2. 将发现的原先校准值记录在Calibration value （校准值）文本框中。

3. 请至少进行三次拧紧操作，并使用从控制器和参考传感器（ACTA 或类似传感器）中读取的扭矩值来计
算平均扭矩值。

4. 使用新校准值等式计算新校准值。

5. 将计算出的数值输入校准值文本框并点击应用，将新校准值存储在工具存储器中。

电机调谐
电机调谐可调整工具的电机控制单元，以优化性能并最大限度地减少损失。对于电缆工具，应对每个特定的
控制器和工具组合执行电机调谐。STB 工具可以转移到另一个控制器，无需执行新的电机调谐。

开始电机调谐

执行电机调谐前，确保工具连接到虚拟站点并且控制器设置为执行拧紧。

电机调谐将需要大约 1 分钟的时间来执行，并且在完成之前将会按顺时针和逆时针方向旋转转轴。

1. 在 Tool（工具）菜单中，点击要执行电机调谐的工具并进入 Motor tuning（电机调谐）。按下工具
上的触发器并在 GUI 中选择 Perform（执行）。

2. 点击确定以开始电机调谐。

按照屏幕提示操作并按下工具触发器，直至完成工具调谐。

■ 如果电机调谐成功，将显示一个 OK 事件。

■ 如果电机调谐不成功，或者工具触发器在电机调谐还未完成之前已被松开，则将会显示一个 NOK
事件。
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用于无线工具的内部无线局域网
Power Focus 6000 控制器内置无线 LAN 射频模块，允许无线工具和控制器通过配对过程相连。建立配对
后，只要工具位于控制器的信号范围内，工具将自动连接至控制器。与控制器配对的工具，只能与该特定控
制器相连，即使另一个控制器也被设置为使用同样的射频通道也是如此。

控制器中的无线 LAN 射频模块可一次性与三个工具相连。

开始配对过程之前：

■ 检查要使用的无线电频道。

■ 检查如何使工具进入配对模式。有关如何进行此过程的信息，请参阅 STB 用户指南 (9836 3043
01)，或按照下方说明进行操作。

■ 如果可能，保持工具与控制器之间无任何障碍。

将 STB 工具设为配对模式

1. 将（充电）电池与工具断开。

2. 按下工具触发器，同时重新连接电池。

3. 工具 LED 熄灭后，松开工具触发器。

4. 工具 LED 再次亮起后，按压工具触发器。

5. 工具 LED 再次熄灭后，松开工具触发器。两个 LED 都开始闪烁（约 10 秒后）。

6. 此时工具即已处于配对模式下。在工具处于配对模式时，LED 会不断闪烁。

必须等待工具上的两个 LED 都开始闪烁后，才能开始 Power Focus 配对步骤。在 30 秒内发起配
对，否则工具可能超时。

将 ST Wrench 设为配对模式

在开始配对前，先关闭 ST Wrench。

1. 打开 ST Wrench。

2. 在自动调节期间，按下以下按钮：

■ 向上

■ 向右

■ 条形码

3. 在调节结束时，扳手进入配对模式。

将无线工具与控制器配对

1. 将“已启用”设为“开启”后会启用内部无线局域网：转至设置菜单，然后点击无线局域网。将已启
用开关拖至开启。

如果无线局域网“已启用”开关设置为“关闭”，则无法将工具与控制器配对。已经与内部无线
局域网连接的工具在“已启用”开关设为“关闭”时断开。

2. 设置将无线工具与控制器配对时要使用的射频通道：转至设置菜单，然后点击无线局域网。

3. 在射频通道区域，点击通道列表并选择通道。

更改通道会让所有与控制器配对的无线工具永久性断开。

4. 转至工具菜单并点击右上角的配对图标。

5. 将工具设为配对模式。请参见将无线工具设为配对模式。

6. 在配对对话框中，点击执行以开始配对过程。
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7. 配对过程出现以下任意结果后终止：

■ 配对成功 - 工具与控制器使用选定通道配对完成。

■ Pairing unsuccessful（配对不成功） - 这是由以下任一原因造成：

■ 未在配对过程中检测到工具。确保工具处于信号范围内以及处于配对模式下，然后点击“关
闭”，再试一次。

■ 在配对过程中找到多个工具。确保没有其他工具处于配对模式下，然后点击“关闭”，再试一
次。

■ 配对已在进行中。请确保控制器上没有执行任何其他配对过程，然后点击“关闭”，再试一
次。

■ 配对失败。点击“关闭”，再试一次。
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控制器菜单 - 拧紧

拧紧

警告 存在受伤风险

对拧紧程序配置的更改可能使扭矩、转动方向或拧紧程序目前正使用系统的速度出现异常。这可能导致
严重的身体伤害和/或财产损失。

► 在添加新程序或将更改运用到当前程序中后，请检查拧紧程序配置。

Power Focus 6000 拧紧程序需要设定好参数，以执行拧紧。选择一个策略，Target torque（目标扭矩）或
Target angle（目标角度）是必选的。Soft start（软启动）、Selftap（自攻）和 Torque
compensation（扭矩补偿）等其他设置是任选的。此外，还可以通过添加扭矩或螺母旋转角度必须遵守的限
制范围来监控整个拧紧过程。

拧紧过程可分成四个步骤：开始、旋入、拧紧和停止。

拧紧程序常规设置
拧紧程序常规设置可用于通过对拧紧程序命名来设定并管理拧紧程序，进行选择拧紧策略、手动或快速编程
模式等常规拧紧设置，以及设定拧紧程序目标值。

参见 开始步骤 [页次 37]、旋入步骤 [页次 39]、拧紧步骤 [页次 43] 和 停止步骤 [页
次 50]，了解拧紧参数。参见 拧松步骤 [页次 50]，了解拧松参数。
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名称

使用 Name（名称）栏，给拧紧程序命名。该名称将与拧紧结果一起存储并发送给 ToolsNet（如果适用）。
该名称的最大长度为 32 个字符。

策略

Strategy（策略）设定配合拧紧程序使用的拧紧策略。可用策略及其参数请参见拧紧策略 [页次 44]章
节。

使用 TurboTight 时的配置模式

当使用 TurboTight 策略时，可以将配置模式在快速编程 (Quick prog) 或者手动配置之间切换。当选定
Quick prog（快速编程）时，除 Target torque（目标扭矩）之外，所有参数将重置并重新计算。拧紧参数
的重新计算基于建立的参数规则、工具最大扭矩和速度，以及不同参数的相互关联程度。

四步拧紧策略的配置

如需有关四步拧紧的配置信息，请参见四步拧紧策略 [页次 58]部分。

配置 ST Wrench

有关配置 ST Wrench 的信息，请参见ST Wrench [页次 70]一节。

目标

“快速拧紧”、“两步拧紧”和“三步拧紧”策略允许选择拧紧的目标扭矩或目标角度值。当激活
TurboTight 时，仅提供目标扭矩选项。
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时间监控（用时）

实时监控适用于所有拧紧策略，但转动除外。实时监控在角度限制启用后方可使用。实时监控适用于拧紧步
骤的旋入步骤和最终步骤。

在采用 TurboTight 拧紧策略时，为最大限度降低拧紧结束之际意外猛拉造成的风险，须确保启用实
时监控功能。

由于处理绘制图需要时间，务必需缩短程序用时与步骤用时之间的差值。这在仅包含一个步骤的程序
中特别明显。

在使用 STB 工具时，如果打开了所有监控选项，则不可使用实时监控功能。

剩余扭矩校正系数

剩余扭矩校正系数这一术语类似于校准，用于调整电气工具测量的动态扭矩和控制工具测量的剩余扭矩。

Residual torque correlation factor（剩余扭矩校正系数）适用于运行 TurboTight 策略和 TensoPulse
拧紧程序的各项工具。此外，它还向获得控制器支持的电池脉冲工具提供。

当使用不同于 100 的剩余扭矩校正系数时，报告的最终扭矩不再是工具传感器测量的动态扭矩。

动态扭矩测量使用内部扭矩传感器持续测量扭矩。当达到目标扭矩时，工具停止工作，随之评估并报告结
果。传感器中测量的最终扭矩受连接条件、工具速度、齿轮和套筒等影响。

在完成拧紧后，测量剩余扭矩。需要将扭矩持续或重新开始拧紧至更高的级别。剩余扭矩决定着接头的夹紧
力。

动态扭矩测量具有高度重复性，但在工具类型和工具速
度之间可能有所不同。

手持式校准扭矩扳手测量剩余扭矩精准度高，但鉴于接
头余量、扭矩衰减、摩擦或操作技巧等原因，也存在较
高变化。

Residual torque correlation factor（剩余扭矩校正系数）用于补偿动态扭矩和剩余扭矩。该系数应通过
实验决定。多次执行所选的拧紧程序并记录动态扭矩。此外，还手动测量拧紧，以确定剩余扭矩。

可以用剩余扭矩除以动态扭矩计算 Residual torque correlation factor（剩余扭矩校正系数）。
Residual torque correlation factor（剩余扭矩校正系数）以百分比形式表示，默认为 100%。这意味着
报告的动态扭矩未被修改。

参数 功能

目标扭矩 为采用 TurboTight 策略的拧紧设定工具目标扭矩。

最终动态扭矩 最终扭矩作为所执行拧紧的结果报告。

动态扭矩 动态扭矩由参考传感器测量。

剩余扭矩 所需的剩余扭矩确保理想的夹紧力。

剩余扭矩校正系数 剩余扭矩和动态扭矩之间的补偿因数

列举一个如何使用扭矩调整的示例。

选择 TurboTight 策略。应将接头拧紧至 12 Nm，以达到所需的夹紧力。执行以下设置

设置示例 值 功能

目标扭矩 12 Nm 控制器中编设的理想目标扭矩

剩余扭矩校正系数 100 剩余扭矩和动态扭矩之间的补偿因数
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进行一定次数拧紧。在每次拧紧后，用校准的扭矩扳手检查接头。计算平均值，由此会发现如下结果：

初始参数和结果 值 功能

目标扭矩 12 Nm 控制器中编设的目标扭矩。

最终扭矩 12 Nm 最终扭矩作为所执行拧紧的结果报告。

动态扭矩 12 Nm 源自工具传感器的未补偿测量扭矩。

剩余扭矩 10 Nm 利用校准后扭矩扳手或其他测试工具测量的剩余扭矩。

剩余扭矩校正系数 100 % 剩余扭矩和动态扭矩之间的补偿因数

测试表明，剩余扭矩过低，无法形成所需的夹紧力。计算的剩余扭矩校正系数为 0.83，亦即 83 %。对调整
因数进行调节并获得如下结果

最终参数和结果 值 功能

目标扭矩 12 Nm 控制器中编设的目标扭矩。

最终扭矩 12 Nm 最终扭矩作为所执行拧紧的结果报告。

动态扭矩 14.5 Nm 源自工具传感器的未补偿测量扭矩。

剩余扭矩 12 Nm 所需的剩余扭矩确保理想的夹紧力。

剩余扭矩校正系数 83 % 剩余扭矩和动态扭矩之间的补偿因数。

实际上，这表示我们需要用力将钻头拧紧超过目标值，以补偿差值并达到接头所需的扭矩。

务必用同型号工具进行校正并在生产中使用参数配置。

触发器丢失

触发器丢失 NOK 表示一种拧紧程序设置，在达到目标条件时，用于控制是否允许释放工具触发器。可将设
置设为“On”或“Off”。下文描述了两种状态。

开关设置 说明

开启 在达到目标条件前释放触发器将导致 NOK 拧紧。

关闭 只要满足所有其他条件，在达到目标条件前释放触发器
将会实现 OK 拧紧。

不支持提前释放触发器的默认行为特性。触发器丢失设置中的 NOK 仅向旋转策略提供，默认值
为“On”。所有其他策略均应按设为“On”时设置执行。

附件调校

附件调校可以对工具的前附件进行补偿。可以为每个拧紧程序进行补偿。

操作人员可以热切换附件，然后选择针对特定附件调校的拧紧程序。

附件调校适用于所有传统的策略，但 STwrench 除外。

1. 在 Tightening program settings（拧紧程序设置）中，将Attachment tuning enabled（附件调校启
用）设为Yes（是）

2. 单击 Tightening parameters（拧紧程序） > Edit（编辑）

3. 单击启动步骤。

4. 在 Attachment tuning（附件调校）选项下，将Use attachment tuning（使用附件调校）设为
Yes（是）

5. 为Gear ratio（传动比）和Efficiency tuning（效率优化）设定所需的参数（参见下表）。
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附件调校 说明 默认

附件传动比 需要使用附件传动比来补偿角度。

最小：0.5

最大：3.6

套筒转速 = 工具速度/传动比

1.0

效率优化 需要使用附件传动比及效率优化来补偿扭矩。

最小：0.5

最大：1.0

例如，0.9 表示 10% 的效率损失。

1.0

附件调校参数

拧紧程序校验和校验错误报告
只要输入新的值或对拧紧程序进行改动，拧紧程序会自动根据参数规则和工具特性自动校验。如果校验检测
到任何错误，将以错误说明方式报告。

校验错误报告

如果校验给出错误，将在参数旁或造成错误的参数旁显
示一个图标。点击该图标，将提供有关错误的简短描
述。

示例（参见插图）：

1. 目标扭矩设置为 25 Nm，“最终扭矩限制范围”设
置为最小扭矩 23.75 Nm 和最大扭矩 24.5 Nm（此
值被插图中的弹窗盖住）。

2. 当点击最大扭矩参数旁的校验错误图标时，将显示
一条有关错误的简短描述，指出目标扭矩大于 最大
扭矩（最大扭矩 <= 目标扭矩）。

3. 要修复错误，可调整最大扭矩值，使其大于目标扭
矩，然后错误图标将消失。
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通过拧紧程序校验工具

1. 在拧紧菜单中，选择拧紧程序库或多步骤程序库。必要时在列表中选择特定程序。注意：可以在整个
程序列表或单个程序中进行验证。

2.
单击右上角的 tool icon （工具图标）。

3. 在弹出窗口中，根据拧紧程序选择要验证的工具，并单击 Validate（验证）。

如果拧紧程序与所选工具不兼容，可以通过带感叹号的红色圈进行指示。

开始步骤
可选启动步骤用来启动拧紧进程、开始套筒和螺纹查找，并提供用来检测重复拧紧的选项。

方向

Direction（方向）定义了转轴的拧紧方向是顺时针 (CW) 还是逆时针 (CCW)。除 Three step（三步拧紧）
策略中使用的拧松和调整步骤期间，转轴将始终沿该方向转动。

参数 说明 默认值

螺纹方向 定义转轴的拧紧方向。 顺时针

软启动

在软启动期间，可以设定速度、最大扭矩和旋转角度，以帮助螺钉进入螺纹并且避免在按下工具触发器时工
具被猛拉出位置。

参数名称 说明 默认值

软启动 允许设置工具帮助螺钉进入螺纹的
速度、角度和最大扭矩。

关闭：软启动已关闭。

开启：软启动已开启。

开启

速度 定义软启动期间的速度。 35 rpm
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参数名称 说明 默认值

角度 定义转轴的旋转角度（便于螺钉进
入螺纹中）。

90°

扭矩最大值 定义软启动期间施加的最大扭矩。
如果超过了最大扭矩，拧紧中止并
显示一条错误消息。拧紧操作将被
视为不正确。

1.25 Nm

重复拧紧检测

当重新打击检测被激活时，可以发现已经拧紧的螺钉。

参数 说明 默认值

重复拧紧检测 检测尝试拧紧已拧紧螺钉的次数。

早期：检测到重复拧紧时，立即终
止拧紧。拧紧操作将被视为 NOK。
要求激活软启动。

完成：拧紧不会被终止，直到所有
拧紧步骤均已执行完毕。拧紧操作
将被视为 NOK。

关闭：将不执行重复拧紧检测。

早期

重复拧紧检测 – 早期

利用“重复拧紧检测 - 早期”选项可在检测到重复拧紧时立即终止拧紧，并尽可能以最符合人体工学的方
式终止。要使用 Rehit detection Early（重复拧紧检测 - 早期）选项，必须将 Soft start（软启动）设
置为开启。这是由于 Soft start torque max（软启动最大扭矩）值被用作扭矩限值，超出该值的拧紧会被
视作重复拧紧并提示重复拧紧错误。

要使用重复拧紧检测-早期，“软启动”必须设置为开启。

重复拧紧检测 – 完成

不使用软启动时，要进行重复拧紧检测，必须使用 Rehit detection Complete （重复拧紧检测 - 完成）
选项。选择Rehit detection Complete（重复拧紧检测 - 完成）将在执行完所有拧紧步骤后终止拧紧，因
此所需时间较长。如果速度始终无法达到旋入速度的一半，拧紧将被视为重复拧紧并提示重复拧紧错误。

电流监测

电流监测为监测拧紧扭矩提供额外保护，并且它是工具中的扭矩传感器的补充。

转子电流在最终目标扭矩中被测量并且转换为扭矩值。如果计算的扭矩在测量扭矩的 10% 范围内，那么拧
紧被视为 OK。

参数 说明 默认

电流监测 具有开 - 关位置的开关

关闭：电流监测被禁用，并且工具
扭矩由扭矩传感器测量。

开启：在最终扭矩目标下测量电流
并转换为扭矩值。计算的扭矩与测
量扭矩对比。如果差异在 10% 以
内，那么拧紧被视为 OK

关闭
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真实角度补偿

部分工具配备有陀螺仪，并且在拧紧过程中测量工具旋转。如果工具在拧紧过程中旋转，那么角度测量可能
会被破坏。如果被制作成角度参考，那么它有可能导致错误的拧紧。对于指定限度内的变化，控制器可以补
偿这些旋转并进行正确的拧紧。

如果工具旋转超出了指定的限度，那么拧紧被中止并且报告错误 NOK。附加信息报告工具移动超出限值。

参数 说明 默认

真实角度补偿 除旋转外适用于所有拧紧策略。 开启

角度负限 定义工具的最大逆时针旋转。如果
数值超出限度，那么拧紧被终止并
且报告错误。以角度数值表示。

■ 最小值：1

■ 最大值：180

30

角度正限 定义工具的最大顺时针旋转。如果
数值超出限度，那么拧紧被终止并
且报告错误。以角度数值表示。

■ 最小值：1

■ 最大值：180

30

只有配备陀螺仪的工具才有能力测量工具移动。

旋入步骤
拧紧的组成部分，该阶段从螺钉进入螺纹时开始，直到螺钉头刚好接触底面并贴合到位为止。旋入期间所需
的扭矩不会影响任何夹紧力。

参数 说明 默认值

旋入速度 定义旋入步骤的速度 工具最大速度

自攻

自攻步骤中，可让拧紧的旋入扭矩大于 Rundown complete（旋入完成）扭矩，例如，使用自攻螺纹（或自
攻）螺栓拧紧金属薄层。当扭矩值达到 SelftapTorqueMin/2 时，自攻窗口启动。在角度窗口中，扭矩必须
达到 SelftapTorqueMin 以上，但不超过 Selftap-Torque-Max。
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参数 说明 默认值

自攻 激活“自攻”步骤。 关闭

速度 定义自攻期间的速度。 软启动速度或工具最大速度的 5%

长度 定义自攻期间的套筒旋转角度。从
开始步骤结束时开始测量。

360°

最小扭矩 达到自攻下限时的扭矩值。 0 Nm

扭矩最大值 达到自攻上限时的扭矩值。 工具最大扭矩

旋入扭矩限制范围

螺母与连接件之间的摩擦力可能变化。这可能导致拧紧螺母所需的扭矩在螺母与接头表面接合前也发生变
化。例如，这些效应可能是孔干涉、预置扭矩或润滑变化。

在旋入锁紧螺母（它在螺纹中有一个有助于紧固件抗振的塑料嵌块）时，监控旋入扭矩可能很有用。这将需
要更高的扭矩（称为牵出扭矩）来克服干涉。
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参数 说明 默认值

旋入扭矩限制范围 将旋入扭矩限值设置为开启或关
闭。

关闭：没有设置限值。

开启：设置扭矩限值和角度间隔。

关闭

偏移 角度间隔开始前的角度偏移。 0°

长度 用以定义旋入扭矩限值部分的角
度。

360°

最小扭矩 达到旋入扭矩下限时的扭矩值。 0 Nm

扭矩最大值 达到旋入扭矩上限时的扭矩值。 目标扭矩的 19%

旋入角度限值

通过监控旋入阶段的旋转角度，可以检测到诸如丢失垫片或者使用了螺纹规格或长度不正确的螺钉等错误。
例如，螺纹过长可能需要较大的旋转角度，螺钉才可贴合到位。
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参数 说明 默认值

旋入角度限值 激活旋入角度限值。角度限值设置
为按下工具触发器时或达到指定扭
矩值时的相应角度。如果激活自
攻，则在自攻期间将不会检查角度
限值。

关闭：没有设置限值。

从触发器：旦按下工具触发器，系
统便会开始监控拧紧角度，并报告
是否超出角度或时间限值。

从扭矩开始：系统开始根据指定
<From torque>（从扭矩）值监控拧
紧角度，并报告是否超出角度或时
间限值。

关闭

<From torque> 从设置旋入角度限值的位置开始的
扭矩值。

目标扭矩的 10%

最小角度 达到从起点开始的角度下限时的角
度值。

100°

最大角度 达到从起点开始的角度上限时的角
度值。

1000°

最短时间 该步骤的最短时间（毫秒）。从该
步骤开始时进行测量。

10 ms

最长时间 该步骤的最长时间（毫秒）。从该
步骤开始时进行测量。

5000 ms

返回查看扭矩

有些连接件在旋入完成前会有一个扭矩峰值。返回查看扭矩可以监控在两个指定角度间隔之间的扭矩值。间
隔起始点被定义为旋入完成前的一个角度值，然后就会在指定的角度间隔内监视扭矩值。

因此返回查看扭矩与旋入扭矩限值类似，除非最大和最小限值可以彼此独立定位，并且长度差异能够更好地
控制旋入步骤的结果。
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参数 说明 默认值

返回查看扭矩 返回查看扭矩可以监控在两个指定
角度间隔之间的扭矩值。

关闭

最小扭矩 返回查看扭矩下限扭矩值。

最小扭矩偏差 返回查看扭矩最小间隔起始前的角
度偏差。

720°

最小扭矩长度 角度长度定义了柱状图最小扭矩区
域。

90°

扭矩最大值 达到柱状图扭矩上限时的扭矩值。

最大扭矩偏差 柱状图扭矩最大间隔起始前的角度
偏差。

360°

最大扭矩长度 角度长度定义了柱状图扭矩最大值
区域。

90°

旋入完成

旋入完成设置螺钉是否已经贴合到位。它结束旋入步骤，以便进入拧紧步骤。

参数 说明 默认值

旋入完成 指定如何控制何时贴合到位。

贴合扭矩：指定旋入步骤结束时的
扭矩值。

贴合扭矩

<At torque> 定义实现贴合并完成旋入步骤时的
扭矩值。旋入完成时的扭矩必须小
于多步骤拧紧策略中的第一扭矩或
者 TurboTight 拧紧策略中的目标
扭矩。

拧紧步骤
拧紧步骤将通过一个或多个拧紧步骤对连接件施加夹紧力，具体视选定的策略而定。
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拧紧策略

通过选择拧紧策略，可以选择对连接件施加夹紧力（或预载荷）的方法。对于如何施加所需的夹紧力以及如
何最大限度地减少不必要的“在使用中”效果，不同的连接件需要有不同的策略。

TurboTight 拧紧策略提供使用“手动编程”或“快速编程”的选项。请参阅 TurboTight [页次 45] 一
节。

“快速拧紧”、“两步拧紧”和“三步拧紧”策略允许选择拧紧的目标扭矩或目标角度值。请参阅目标值
[页次 48] 一节。

四步拧紧策略是一种可配置的策略，它可选择使用全部或仅少数几个可用的步骤。请参阅四步拧紧策略 [页
次 58] 一节。

当外部数字信号表明 OK 拧紧时使用外部结果策略。请参阅 外部结果 [页次 47] 一节

所有拧紧策略都需要您至少设置目标扭矩或 目标角度值。

参数 说明 默认值

策略 可用的拧紧策略。

TurboTight：没有额外拧紧的方式
被用作默认方式。仅使用目标值。

快速拧紧：添加一个初始拧紧步
骤，以减小预载荷分布。

两步拧紧：在第一个和最后一个拧
紧步骤之间添加暂停来抵消短期松
弛效果。

三步拧紧：拧紧到定义的第一扭矩
值，然后拧松螺钉并立即重新将其
拧紧到目标扭矩。

四步拧紧：拧紧策略分为四个单独
的步骤。可以分别关掉这些步骤。

扳手 - 生产：拧紧策略与 ST
Wrench 结合使用。

扳手 - 质量：策略适用于利用 ST
Wrench 进行的拧紧品质测试。

旋转：以指定速度和角度转动转
轴。

External result（外部结果）：显
示预定义的拧紧结果，而不是测量
的扭矩/角度。

Multistep（多步骤）：拧紧策略包
括多个配置步骤，及限制和监控。

TurboTight

目标值类型 定义最后一步的目标值类型。

目标扭矩：执行最后一步时，拧紧
到指定的目标值。

目标角度：执行最后一步时，拧紧
到指定的目标值。

目标扭矩 定义最后一步拧紧的目标扭矩。

目标角度 定义最后一步拧紧的目标角度。

目标速度 手动设置用于最后步骤的工具速度
或者使用默认速度。

自动：使用基于 Tool max
speed（工具最大速度）计算的值。

手动： 手动规定工具速度。

自动

<Manual> 拧紧或最终步骤过程中的工具速
度。
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TurboTight

TurboTight 是默认的拧紧策略，其设计旨在根据工具的最大速度（Tool max speed）执行一个速度很快且
符合人体工学的拧紧操作。该策略有两个选项：

■ Quick prog（快速编程），该策略只需要设置 Target torque （目标扭矩），便可执行拧紧操作。实
时监控未激活。

■ Manual（手动），允许用户配置多个拧紧参数。

在采用 TurboTight 拧紧策略时，为最大限度降低拧紧结束之际意外猛拉造成的风险，须确保启用实
时监控功能。

具体取决于连接件特性，例如，如果连接件很硬或很软，则可能需要使用不同于 TurboTight 的拧紧策略。

TurboTight 不适用于连接件控制。

微调 TurboTight 拧紧策略

如果 TurboTight 拧紧策略产生了不好的结果，建议查看旋入完成扭矩是如何设置的。旋入完成扭矩设置过
高会导致给 TurboTight 拧紧策略在拧紧步骤进行所需计算提供的时间过少，从而造成超过该值。应将旋入
完成扭矩设置为尽可能接近贴合的扭矩值。

旋入完成扭矩设置过高还可能导致 TurboTight 拧紧策略没有充足的时间在拧紧步骤进行所需计算，从而导
致超过该值。如果连接件非常硬，避免这一点更为重要。

参数 Time max（最长时间）与实时监控配合使用，在不停止正常拧紧的情况下，必须尽可能设为较低数
值。

快速拧紧步骤

快速拧紧步骤是一种通过添加以给定扭矩和速度进行的初始拧紧步骤，然后在最后阶段降低目标转速，来减
少连接件预载荷分布的拧紧策略。

参数 说明 默认值

第一扭矩 第一个拧紧步骤的目标扭矩。

第一扭矩 第一个拧紧步骤期间的扭矩。 目标扭矩的 80%

第一速度 第一个拧紧步骤的目标速度。

第一速度 第一个步骤期间的工具速度。 工具最大速度的 50%

两步拧紧

两步拧紧策略与“快速步骤”策略非常相似，只不过前者略微增加了第一步和最后一步之间的时间延迟，用
以进一步抵消连接件中的短期松弛效果。
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参数 说明 默认值

第一扭矩 第一个拧紧步骤期间的扭矩。 目标扭矩的 80%

第一速度 第一个拧紧步骤的目标速度。

暂停时间 第一步和第二步之间的时间。 50 ms

微调两步拧紧策略

当达到第一个目标值时，工具立即停止，经过一段规定的时间后，继续进行最后拧紧步骤。应选择第一扭矩
值和暂停时间，以便改善手持工具的人体工学。

三步拧紧

三步拧紧策略在第一步和最后一步之间添加了一个拧松步骤，以消除由于嵌入导致的短期松弛，并减少预载
荷分布。这有时被用于调节连接件的状况。例如，这在接合件具有许多接合表面时很有用，并且由于新部件
表面光滑减少了嵌入，对新部件的作用比旧部件更大。

调节连接件是通过以下步骤来完成的：在第一步中拧紧到给定的扭矩（第一扭矩），然后通过将螺母旋转一
个指定的调节角度来释放载荷，最后重新将螺母拧紧到其目标扭矩。

在旋入后首个步骤期间，目标扭矩可低于达到的扭矩。要使目标扭矩低于初始扭矩，将目标扭矩
（Tightening parameters > Tightening step > Final step > Target torque（拧紧参数 > 拧紧步骤 >
最终步骤 > 目标扭矩））设为低于初始扭矩（Tightening parameters > Tightening step > First step
> First torque（拧紧参数 > 拧紧步骤 > 首个步骤 > 初始扭矩））的某个值。

如果在拧紧程序中将角度用作目标值，则可基于结束松开步骤（调整）时的位置测量目标角度。

扭矩测量条件及角度测量条件的特性

在扭矩测量条件和角度测量条件的结果评估栏下测量的 Max torque value（最大扭矩值）和 Value at
peak torque（达到峰值扭矩的值）分别表示整个拧紧过程中测量的最高值。也就是说，如果设定的目标扭
矩低于初始扭矩，则结果评估值将高于终值。要查看拧紧最终值，均应将扭矩测量条件和角度测量条件设为
切断时的值。
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参数 说明 默认值

第一扭矩 第一个拧紧步骤期间的扭矩。 目标扭矩的 80%

第一速度 第一个步骤期间的工具速度。 工具最大速度的 50%

调节速度 调节步骤期间的工具速度。 工具最大速度的 50%

调节角度 调节步骤期间的套筒旋转角度。 180°

微调三步拧紧策略

当达到第一个目标值并输入了调节步骤时，工具在进行最后拧紧步骤前立即停止并反转。这个调节步骤可能
需要进行微调，以便改善手持工具的人体工学。

四步拧紧

有关四步拧紧的信息，请参阅“四步拧紧策略”一节。

扳手 - 生产和扳手 - 质量

有关结合 ST Wrench 使用的两种策略之信息，请参阅ST Wrench [页次 70]一节。

旋转

旋转策略是一种主要用于测试和演示目的的策略。允许工具空转时，它会使用一个尽可能低的扭矩将套筒旋
转指定的角度。

参数 说明 默认值

目标速度 适用于旋转策略的目标速度。

<Target speed> 旋转策略期间的手动工具速度。 工具最大速度的 16.5%

目标角度 转轴的旋转角度。 360°

外部结果

外部结果是在通过外部数字信号（而非通过拧紧期间测得的扭矩或角度值）显示拧紧完成时使用的策略。外
部信号可以通过可向 Power Focus 6000 提供数字信号的任意方式提供（如通过 I/O 总线）。

在发出信号时，结果视图将显示在拧紧程序中提供的目标参数值（规定的扭矩值、角度值或文本字符串）。
这些（扭矩和角度）值不代表实际的测量值，而仅是插入的文本。
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参数 说明 默认值

扭矩 <目标扭矩> 所需显示目标扭矩值的数值 0.00

角度 <目标角度> 所需显示目标角度值的数值 360°

文本 所需显示文本的字母数字字符串。

多步骤

有关多步骤的信息，请参见“多步骤拧紧策略”一节。

目标扭矩限值

通过设置 Target torque limits （目标扭矩限值），如果某次拧紧的扭矩结果超出指定的扭矩限值，则可
以废弃该拧紧。扭矩设置过高可能会导致螺钉因传递屈服点而变形，甚至折断，或者导致螺纹脱扣。扭矩不
足会导致夹紧力不足以承受连接件的设计所能承受的力。

参数 说明 默认值

扭矩限值 如果扭矩结果超出由最小扭矩和最
大扭矩所定义的范围，则拧紧操作
被视为 NOK。

自动：扭矩限值会自动设置为指定
的最小扭矩和扭矩最大值的默认
值。

手动：允许手动设置扭矩限值。

自动

最小扭矩 达到扭矩下限时的扭矩值。如果已
选定 Manual（手动），则可以输
入。

目标扭矩的 95%

扭矩最大值 达到扭矩上限时的扭矩值。如果已
选定 Manual（手动），则可以输
入。

目标扭矩的 120%

参数 Measure torque at （不同条件下测量扭矩）可能具有不同的值。默认是在达到扭矩峰值时测量扭
矩。下表列出了可能的参数值。

名称 说明

最大扭矩值 在拧紧时测量最高的扭矩值。

达到峰值角度时的值 在达到最高角度值时测量扭矩值。
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名称 说明

切断时数值 在进入拐点步骤前测量最后的扭矩值。

目标角度限值

在设置目标角度限值后，可以监控拧紧期间螺母是否旋转了所需的角度。

参数 说明 默认值

角度限制 选择监控角度的拧紧范围（°）。

1. 关闭：未选中限值。

2. 从旋入完成开始：监控窗口设置
为从达到旋入完成扭矩时开始。

3. 从扭矩开始：监视窗设置为从达
到规定扭矩值时开始。扭矩必须
大于旋入完成扭矩。

4. 从第一目标值：设置为达到
First target（第一目标值）时
开始监控。如果选择
TurboTight，则此选项不可用。

5. 自动：角度监控限值由控制器自
动计算

6. 手动：角度监测限值手动输入。

关闭

<From torque> 从设置角度限制范围位置开始的扭
矩值。

<From torque> 从设置角度限制范围位置开始的扭
矩值。

目标扭矩的 75%

最小角度 达到角度下限时的角度值。 90°

最大角度 达到角度上限时的角度值。 720°

最短时间 该步骤的最短时间（毫秒）。从该
步骤开始时进行测量。

10 ms

对于 TurboTight：0 ms

最长时间 该步骤的最长时间（毫秒）。从该
步骤开始时进行测量。

1000 ms

对于 TurboTight：40 ms

如果目标值为扭矩，则位置 1-4 有效。如果目标值为角度，则位置 5-6 有效。

参数 Measure angle at（角度测量条件）可能具有不同的值。本参数仅适用于为使用的拧紧程序开启角度
监控时。默认在达到最大角度时测量此角度。下表列出了可能的参数值。

名称 说明

达到峰值扭矩时的值 在达到最高扭矩值时测量角度。

最大角度值 在拧紧时测量最高角度。

切断时数值 在进入拐点步骤前测量最后的角度值。

扭矩补偿

使用扭矩补偿，能够更好地确定作用在连接件上的实际夹紧力，并且能够减少施加的夹紧力的分散。

通过参照从旋入完成开始时的规定角度以及计算旋入阶段所用的扭矩值设置扭矩补偿点。之后，通过给目标
扭矩添加扭矩补偿点计算出的扭矩值以便在螺钉中形成预载荷时，将进行补偿。
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参数 说明 默认值

扭矩补偿 允许针对旋入步骤中使用的扭矩调
整目标扭矩。

关闭：不进行补偿。

开启：手动设置扭矩补偿点。

关闭

停止步骤
“停止步骤”将终止拧紧，以松开套筒。

软停止

软停止使得拧紧能够以一种更加符合人体工学的方式停止。

参数 说明 默认值

软停止 打开或关闭软停止。

关闭：不使用软停止。

开启：软停止已激活.达到目标扭矩
后，工具速度立即降到 75%。之后
在最多 40 毫秒内，速度降到 0。

关闭

拧松步骤
通过设置拧松参数，可控制指定拧紧程序的拧松行为特性。指定拧松速度和扭矩以确保螺钉按照预期松开，
从而确保无论使用哪种工具，螺钉的螺纹都不会受损。

达到旋出扭矩后，拧松被视为 OK。但是，此时螺钉很可能尚未被完全旋出。此时的螺钉可使用低扭矩
转动并且速度也可增加。操作员需要继续拧松直到视为完成。
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参数名称 说明 默认值

检测扭矩 执行拧松操作并产生拧松结果所需
的最小扭矩。

7% 工具最大扭矩

旋出扭矩 扭矩低于旋出扭矩时，拧松被视为
OK。

注意！由于螺钉长度不同，系统可
能无法确定螺钉何时才完全旋出。
这由操作员决定。

3.5% 工具最大扭矩

反松速度 达到旋出扭矩后，获得拧松速度。 工具最大速度

通过直接驱动型电气工具实现脉冲拧紧

下文原理适用于直接驱动型电气工具。此外，也适用于 Atlas Copco SRB 系列工具。

脉冲拧紧在电机中使用电流脉冲技术，提供以下两种独特功能：

■ 作用电流，沿拧紧方向增加正扭矩。

■ 反作用电流，通过施加反向扭矩提供舒适的反作用力。

脉冲拧紧原理

A 作用脉冲，施加拧紧作用力。 B 反作用脉冲，保证舒适性

上图表示电流脉冲拧紧策略的一般原理。详细的曲线取决于工具型号和拧紧算法。

脉冲期包括图示的两个阶段，即作用电流和反作用电流。每个作用脉冲负责向拧紧加大扭矩，直至达到最终
目标值。每个反作用脉冲形成提供舒适反作用效果的反作用力。

作用阶段和反作用阶段的能级均是可配置的参数。结合使用这两个参数可实现高效的拧紧和操作舒适性。

TensorPulse 拧紧程序
将打开 TensorPulse （脉冲 - 单步）拧紧策略适用于脉冲工具。如果控制器软件版本支持拧紧程序，则可
选择此策略。相比持续驱动工具，脉冲工具可保证更高的扭矩。

下表列出了 TensorPulse 拧紧策略的所有参数。一些参数是必需项，一些参数为可选项，一些参数则为条
件项。

如果条件无效，不会在配置菜单中显示条件参数，其与对应的功能被禁用。

TensorPulse 参数 开始

在启动步骤中，工具在速度模式下旋转，无需任何脉冲作用。
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参数名称 说明 默认值

软启动 允许设置工具帮助螺栓进入螺纹的速度、角度和最大扭矩。

通过单选按钮选择。

关闭：软启动已关闭。

开启：软启动已开启。

开启

速度 定义软启动期间的速度。 34 rpm

角度 定义转轴使螺栓进入螺纹的目标旋转角度。 90°

扭矩最大值 定义软启动期间施加的扭矩上限。如果超过 Torque max（扭矩最
大值），则将拧紧视为 NOK。

1.25 Nm

重复拧紧检测 早期：在检测到已拧紧的螺钉/螺栓时立即终止拧紧。拧紧操作将
被视为 NOK。要求激活软启动。

完成：即使检测到已拧紧的螺钉/螺栓，只有在执行所有拧紧步骤
后，才可终止拧紧。拧紧操作将被视为 NOK。在不使用 Soft
start（软启动）时，要进行重复拧紧检测，必须选择 Rehit
detection Complete（重复拧紧检测完成）选项。Rehit
detection Complete（重复拧紧检测完成）将在执行完所有拧紧步
骤后终止拧紧。如果速度始终无法达到旋入速度的一半，拧紧将被
视为重复拧紧并提示重复拧紧错误。

关闭：将不执行重复拧紧检测。

软启动组合 = 关闭和重复拧紧 = 之前不支持。

早期

正 TrueAngle 补偿可检测工具转动并在设定限值范围内进行角度补
偿。

30°

负 TrueAngle 补偿可检测工具转动并在设定限值范围内进行角度补
偿。

30°

使用附件调校 附件调校通过单选按钮选择。

齿轮比 套筒转速 = 工具速度/传动比。 1.0

效率优化 例如，0.9 表示 10% 的效率损失。 1.0

TensorPulse 参数 旋入

在旋入期间，工具可使用电机为恒速的速度模式，也可使用脉冲模式。具体根据配置中使用的扭矩和规定的
扭矩限值进行选择。

参数名称 说明 默认值

高速旋入 为了最大程度缩小时间且不超过，可高速实施旋入步骤。这可通过
让工具按规定的角度长度高速运转实现。在达到这一角度后，速度
可调整为 Rundown speed（旋入速度）参数中规定的更低速度。仅
适用于 SRB 工具。

长度：默认 3600°，最大值 99999°

速度：Tool max speed（工具最大速度）必须高于 Rundown
speed（旋入速度） (rpm)。

旋入速度 可以将旋入速度设为 Max（最大）或 Manual（手动）。

如果将旋入速度设为 Manual（手动），则输入工具速度 (rpm)。

最大

旋入角度限值 关闭：旋入角度限值关闭。

从触发器：旋入角度限值开启。一旦按下工具触发器，系统便会开
始监控拧紧角度，并报告是否超出角度限值。

从扭矩开始：旋入角度限值开启。系统开始根据指定的扭矩值监控
拧紧角度，并报告是否超出角度限值。

关闭

旋入角度监测扭矩 从设置旋入角度限值的位置开始的扭矩值。

最小角度 达到从起点开始的角度下限时的角度值。 100°

最大角度 达到从起点开始的角度上限时的角度值。 1000°
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参数名称 说明 默认值

最短时间 步骤的最短时间。 10 ms

最长时间 步骤的最长时间。 5000 ms

旋入脉冲限值 通过快捷菜单选择：

关闭： 旋入脉冲限值关闭。

从触发器：旋入脉冲限值 On（开启）。一旦按下工具触发器，系
统便会开始监控脉冲并报告是否超出脉冲限值。

从扭矩开始：旋入脉冲限值 On（开启）。系统开始根据指定的扭
矩值监控脉冲，并报告是否超出脉冲限值。

关闭

旋入脉冲监控扭矩 从旋入脉冲限值监控器启动时开始的扭矩值。此值须设定为大于
Continuous max torque（最大持续扭矩）的某个值。

2.5 Nm

脉冲最小值 达到 Rundown complete torque（旋入完成扭矩）值的最小脉冲
数。

2

脉冲最大值 达到 Rundown complete torque（旋入完成扭矩）值的最大脉冲
数。

50

旋入完成扭矩 定义实现贴合并完成旋入时的扭矩值。如果在旋入期间尚未完成操
作，程序将继续进行拧紧并启动脉冲模式。

5 Nm

TensorPulse 参数 拧紧

参数名称 说明 默认值

目标扭矩 拧紧的最终目标扭矩。

脉冲能量 工具可以在每个脉冲中提供的 Pulse energy（脉冲能量）， 在以
最大能量百分比形式表示的作用脉冲中提供。

80%

反作用力系数 工具提供的能量以百分比值形式表示。reaction force retention
factor（反作用力保持系数）以作用能量为基础，提供舒适的反作
用力。

25%

剩余扭矩校正系数 剩余扭矩校正系数这一术语类似于校准，用于调整电气工具测量的
动态扭矩和控制工具测量的剩余扭矩。

100%

扭矩限值 可以 Automatically（自动）或 Manually（手动）选择限值。

最小扭矩 步骤的最小扭矩。

扭矩最大值 步骤的最大扭矩。

角度限制 Off:（关闭：）Angle limits（角度限值）关闭。

从旋入完成开始：Angle limits （角度限值） On（开启）。在达
到 Rundown complete（旋入完成）后，系统便会开始监控拧紧角
度并报告是否超出角度限值。

从扭矩开始：旋入角度限值开启。系统开始根据指定的扭矩值监控
拧紧角度，并报告是否超出角度限值。

关闭

旋入角度监测扭矩 从 旋入角度限值监控启动时开始的扭矩值。

最小角度 达到从起始点开始的角度下限时的角度值。 100°

最大角度 达到从起始点开始的角度上限时的角度值。 1000°

最短时间 步骤的最短时间。 10 ms

最长时间 步骤的最长时间。 5000 ms

脉冲限值 关闭：无脉冲限值监控。

从旋入完成开始：在达到 Rundown complete torque（旋入完成扭
矩）时开始监控。

从扭矩开始：在达到规定的扭矩值时开始监控。

关闭

最终脉冲监控扭矩 从监控脉冲限值时开始的扭矩值。

脉冲最小值 达到最终目标值的最小脉冲数。

脉冲最大值 达到最终目标值的最大脉冲数。
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参数名称 说明 默认值

早期扭矩丢失检测时间 假设在从旋入到拧紧时扭矩持续增加。套筒滑脱或螺钉头损坏会使
扭矩下降。在监控窗口可以发现上述状况。

200 毫秒

使用 TensorPulse 程序拧紧

下文原理适用于直接驱动型电气工具。此外，也适用于 Atlas Copco SRB 系列工具。

在每个脉冲期后，产生的螺钉扭矩随之增大。在经历系列脉冲后，达到最终扭矩目标值。

具有最大脉冲能量的 TensorPulse

A 脉冲 N 中的最大正能量 B 脉冲 N+1 中的最大正能量

C 能量（扭矩）增大

作用阶段和反作用阶段的能级均是用户可配置的参数。结合使用这两个参数可实现高效的拧紧和操作舒适
性。在两个阶段可以最大能量百分比的形式设定在各时期提供的能量大小：

■ Pulse energy（脉冲能量）；在脉冲期可以施加的能量大小，其以最大能量百分比的形式施加到各正
脉冲。数值介于 10-100%。

■ Reaction force retention factor（反作用力保持系数）；在脉冲期可以施加的能量大小，其以最大
能量百分比的形式施加到各反作用脉冲。数值介于 0-75%。

具有较低正脉冲能量的 TensorPulse

A 脉冲 N 中的较低正能量 B 脉冲 N+1 中的较低正能量

C 使用最大脉冲能量产生的扭矩形成曲线。 D 使用较低脉冲能量产生的扭矩形成曲线。
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■ 小的 Pulse energy（脉冲能量）（较低能量）要求更多脉冲来达到目标扭矩，因为在更少步骤中增加
扭矩。更少步骤提供更高的精准度，以在达到目标值时终止拧紧。较小脉冲可减少工具移动并提高操
作舒适性。

■ 经正确调校的 Reaction force retention factor（反作用力保持系数）将带来最佳的操作舒适性。
如果系数过高，操作员会感觉工具以顺时针转动。如果系数过低，操作员会感觉工具以逆时针转动。

■ 在理想的配置中，反作用能量不会产生拧松力。如果达到目标值的脉冲量增大，表明数值设定过高并
在各脉冲发生轻微拧松。

需调校脉冲能量和反作用力保持系数的优化值，使工具达到最佳性能和极佳操作舒适性。

脉冲单步拧紧程序
将打开 脉冲 - 单步 （脉冲 - 单步）拧紧策略适用于脉冲工具。如果控制器软件版本支持拧紧程序，则可
选择此策略。相比常规转动工具，脉冲工具可保证更高的扭矩。

下表列出了 脉冲 - 单步 拧紧策略的所有参数。一些参数是必需项，一些参数为可选项，一些参数则为条
件项。

如果条件无效，不会在配置菜单中显示条件参数，其与对应的功能被禁用。

脉冲 - 单步 开始参数

在启动步骤中，工具在速度模式下旋转，无需任何脉冲作用。

参数名称 条件 说明 默认值

软启动 启用工具速度的设置，方便螺栓进入螺纹。

通过单选按钮选择。

关闭：软启动已关闭。

开启：软启动已开启。

开启

速度 软启动 = On 定义软启动期间的速度。 300rpm

时间 软启动 = On 定义软启动的持续时间。 400ms

重复拧紧检测 通过快捷菜单选择：

检测尝试拧紧已拧紧螺栓的次数.

完成：拧紧不会被终止，直到所有拧紧步骤均已执行完
毕。拧紧操作将被视为 NOK。

关闭：将不执行重复拧紧检测。

早期

使用附件调校 在Properties（特
性）菜单中启用附件
调校

附件调校通过单选按钮选择。

齿轮比 使用附件调校 = Yes 套筒转速 = 工具速度/传动比。 1.0

效率优化 使用附件调校 = Yes 例如，0.9 表示 10% 的效率损失。 1.0

脉冲 - 单步 开始

脉冲 - 单步 旋入参数

参数名称 条件 说明 默认值

旋入速度 通过单选按钮选择。

可以在Max（最大）或Manual（手动）间选择旋入速
度。

最大

旋入速度 旋入速度 = 手动 规定旋入步骤期间的工具速度。
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参数名称 条件 说明 默认值

旋入时间限值 通过快捷菜单选择：

Off:（关闭：）Rundown time limits（旋入时间限
值）关闭。

从触发器：Rundown time limits（旋入时间限值）
On（开启）。一旦按下工具触发器，系统便会开始监控
时间并报告是否超出时间限值。

从扭矩开始：Rundown time limits（旋入时间限值）
On（开启）。系统开始根据指定的扭矩值监控时间，并
报告是否超出时间限值。

关闭

旋入时间监控扭矩 旋入时间限值 = 从
扭矩开始

从 旋入时间限值监控启动时开始的扭矩值。

最短时间 旋入时间限值 = 开
启

允许的最小旋入时间。 10ms

最长时间 旋入时间限值 = 开
启

允许的最大旋入时间。 5000ms

旋入脉冲限值 通过快捷菜单选择：

Off:（关闭：）Rundown pulse limits（旋入脉冲限
值）关闭。

从触发器：Rundown pulse limits（旋入脉冲限值）
On（开启）。一旦按下工具触发器，系统便会开始监控
脉冲并报告是否超出脉冲限值。

从扭矩开始：Rundown pulse limits（旋入脉冲限值）
On（开启）。系统开始根据指定的扭矩值监控脉冲，并
报告是否超出脉冲限值。

关闭

旋入脉冲监控扭矩 旋入脉冲限值 = 从
扭矩开始

从旋入脉冲限值监控器启动时开始的扭矩值。 2.5Nm

脉冲最小值 旋入脉冲限值 = 开
启

达到目标值的最小脉冲数 2

脉冲最大值 旋入脉冲限值 = 开
启

达到目标值的最大脉冲数 50

旋入完成扭矩 定义实现贴合并完成旋入时的扭矩值。 5Nm

脉冲 - 单步 旋入参数

参数名称 条件 说明 默认值

目标扭矩 拧紧的最终目标扭矩。

脉冲能量 工具可以在每个脉冲中提供的 Pulse energy（脉冲能
量）， 在以最大能量百分比形式表示的作用脉冲中提
供。

剩余扭矩校正系数 剩余扭矩校正系数这一术语类似于校准，用于调整电气
工具测量的动态扭矩和控制工具测量的剩余扭矩。

100%

扭矩限值 通过单选按钮选择。

可以Automatically（自动）或Manually（手动）选择
限值

最小扭矩 扭矩限值 = 手动 步骤的最小扭矩。

扭矩最大值 扭矩限值 = 手动 步骤的最大扭矩。
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参数名称 条件 说明 默认值

时间限值 通过快捷菜单选择：

Off:（关闭：）Time limits（时间限值）关闭。

从旋入完成开始：Time limits（时间限值）On.（开
启）。在达到 rundown complete（旋入完成）后，系
统便会开始监控时间并报告是否超出时间限值。

从扭矩开始：Time limits（时间限值）On.（开启）。
系统开始根据指定的扭矩值监控时间，并报告是否超出
时间限值。

关闭

时间监控扭矩 时间限值 = 从扭矩
开始

从时间限值监控启动时开始的扭矩值。

最短时间 时间限值 = 开启 允许的最小拧紧时间。 10ms

最长时间 时间限值 = 开启 允许的最大拧紧时间。 1000ms

脉冲限值 通过快捷菜单选择：

关闭：无脉冲限值监控。

从旋入完成开始：在达到 Rundown complete
torque（旋入完成扭矩）时开始监控并报告脉冲数是否
超出限值。

从扭矩开始：在达到规定的扭矩值时开始监控并报告脉
冲数是否超出限值。

关闭

最终脉冲监控扭矩 脉冲限值 = 从扭矩
开始

从监控脉冲限值时开始的扭矩值。

脉冲最小值 脉冲限值 = 开启 达到最终目标值的最小脉冲数。 2

脉冲最大值 脉冲限值 = 开启 达到最终目标值的最大脉冲数。 50

早期扭矩丢失检测时
间

假设在从旋入到拧紧时扭矩持续增加。套筒滑脱或螺钉
头损坏会使扭矩下降。在监控窗口可以发现上述状况。

200 毫秒

脉冲 - 单步拧紧参数
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四步拧紧策略

四步拧紧策略简介

警告 存在受伤风险

对拧紧程序配置的更改可能使扭矩、转动方向或拧紧程序目前正使用系统的速度出现异常。这可能导致
严重的身体伤害和/或财产损失。

► 在添加新程序或将更改运用到当前程序中后，请检查拧紧程序配置。

四步拧紧策略分为单独的阶段，可以切换为开启或关闭，以定制拧紧任务。

每个步骤都具有目标值并且可以监控其他值并按如下划分：

步骤 功能

启动 开始步骤用于接合螺纹并且发现拧紧是否已发生。

旋入 旋入步骤用于将螺钉旋入到贴合位置。

拧紧 拧紧步骤用于将螺钉拧紧到规定的扭矩水平，并且可分为若干步骤。最终目标值可以是目
标扭矩或目标角度。

“Stop”（停止） 停止步骤用于以人体工学的方式结束拧紧。

示例 1：如果开始和旋入步骤用于将螺钉拧紧到贴合状态，那么最终拧紧可以在稍后步骤实现。

示例 2：如果拧紧步骤在之前的贴合水平拧紧中使用，则可以进行最终装配来将连接件拧紧到最终目标值。

四步拧紧策略概述
不同步骤的图形表示以及一段时间内的速度、扭矩和旋转角度曲线。

本文采用图形表示，以描述配置设定及参数值的含义。任何 GUI 并未使用图形。

四步拧紧策略

A Start（开始）步骤 B Rundown（旋入）步骤

C Tightening（拧紧）步骤的第一步 D Tightening（拧紧）步骤的最终步

E Stop （停止）步骤 F 速度对时间曲线

G 扭矩对时间曲线 H 角度对时间曲线

I 时间方向
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每个步骤都在扭矩、角度、时间和工具速度方面予以配置。每个步骤都拥有扭矩或角度的目标值，并且监测
其他值。

不同步骤及其目标值分别为：

步骤 功能

启动 目标 = 角度

本步骤用于接合螺纹并且发现拧紧是否已发生。

时间、角度和扭矩限值可以被监控。

旋入 目标 = 扭矩

该步骤采用规定的扭矩值将螺钉或螺母旋入贴合水平。

时间、角度和扭矩限值可以被监控。

拧紧 拧紧步骤分为两个步骤：first tightening（最初拧
紧）和 final tightening（最终拧紧）。

最初拧紧目标 = 扭矩。该步骤用于将螺钉或螺母拧紧
到规定的最初目标扭矩水平。

最终拧紧目标 = 角度或扭矩。该步骤用于从最初拧紧
目标继续拧紧到最终目标角度或更大的最终目标扭矩。

时间、角度和扭矩限值可以被监控。

“Stop”（停止） “停止步骤”将终止拧紧，以松开套筒。

参数定义
不同的参数控制着四步拧紧。为阐明参数及其位置，它们综合显示于速度对时间、角度对时间和扭矩对时间
曲线中。

本文采用图形表示，以描述配置设定及参数值的含义。任何 GUI 并未使用图形。

四步拧紧策略 - 所有参数

A 开始阶段 B 旋入阶段
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C 拧紧阶段：最初
步骤

D 拧紧阶段：最终
步骤

E 停止阶段

四步拧紧参数 — 开始步骤
软启动实现以较慢速度的平稳启动。它可用于接合螺纹。在开始步骤监控时间、扭矩和角度。本步骤有一个
角度为目标。

本文采用图形表示，以描述配置设定及参数值的含义。任何 GUI 并未使用图形。

该步骤定义为从触发器按下直到达到指定的目标角度。

四步拧紧 - 最初步骤中的参数

A 按下触发器 B 最大角度（监测）

C 最小角度（监测） D 开始步骤结束

E 开始步骤目标角度 F 扭矩最大值（监测）

G 速度曲线 H 角度曲线
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I 最长时间（监测） J 最短时间（监测）

本表列出各种可用的参数。仅提供部分参数，如果启用某项功能，则可以查看。

参数 说明 默认值

方向 拧紧的旋转方向。从下拉菜单中选择。

CW：顺时针

CCW：逆时针

顺时针

电流监测 处于开或关位置的开关。

关：电流监测被禁用，并且工具扭矩由扭矩传感器测量。

开：电流在最终扭矩目标中被测量并且转换为扭矩值。计算的扭矩
与测量扭矩对比。如果差异在 10% 以内，那么拧紧被视为 OK

开启

真实角度补偿 处于开或关位置的开关。 开启

软启动 处于开或关位置的开关。

如果开关处于Off位置，工具转速会尽快上升至旋入速度。

开启

通过一般设置菜单控制的参数

参数 说明 默认值

速度 步骤内的转轴旋转速度。以数值 rpm 表示。 34 rpm

角度 步骤目标角度。

当目标实现时，步骤结束被定义在此点。

90 度

最小角度 步骤最小转轴旋转。从触发器按下开始测量。以度数数值表示。 70 度

最大角度 步骤最大转轴旋转。从触发器按下开始测量。以度数数值表示。 110 度

最小扭矩 步骤内的最小扭矩值。以数字扭矩值表示 0 Nm

扭矩最大值 步骤内的最大扭矩值。以数字扭矩值表示 1.25 Nm

时间 分钟 步骤最短时间。从按下触发器开始测量。以数字毫秒值表示。 100 毫秒

最长时间 步骤最长时间。从按下触发器开始测量。以数字毫秒值表示。 500 毫秒

负 只有在真角度补偿 = On时才可见。

定义工具的最大逆时针旋转。如果数值超出限度，那么拧紧被终止
并且报告错误。以角度数值表示。

启用，数值设为 30
度

正 只有在真角度补偿 = On时才可见。

定义工具的最大顺时针旋转。如果数值超出限度，那么拧紧被终止
并且报告错误。以角度数值表示。

启用，数值设为 30
度

四步拧紧参数 — 旋入步骤
旋入步骤从螺纹接入开始，直至螺钉头实现贴合状态结束。在旋入过程中，时间、扭矩和角度都被监测。步
骤目标值是当旋入完成扭矩水平已达到时的数值。

本文采用图形表示，以描述配置设定及参数值的含义。任何 GUI 并未使用图形。
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四步拧紧 - 旋入步骤中的参数

A 旋入步骤开始 B 最大扭矩水平（监测）

C 速度曲线 D 最小角度（监测）；从旋入角度监测扭矩开
始测量

E 最大角度（监测）；从旋入角度监测扭矩开
始测量

F 旋入完成扭矩值

G 旋入步骤在目标值被实现时结束 H 最小扭矩水平（监测）

I 扭矩曲线和旋入角度监测扭矩参考点 J 最长时间（监测）

K 最短时间（监测） L

参数 说明 默认值

旋入 处于开或关位置的开关。

如果开关处于关位置，那么此步骤不会被执行，并且其他全部参数
都是不可见并被忽视的。

如果开始步骤和旋入步骤都被关闭，那么最终拧紧可以作为单独任
何执行。

开启
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参数 说明 默认值

旋入速度 处于手动或最大位置的开关。

如果开关位于最大位置，则速度设定为全工具能力。

如果开关位于手动位置，则速度将手动设定。

最大

旋入速度（参数输入
框）

本参数输入框仅在手动速度设置已选定时可见。

步骤内的转轴旋转速度。以数值 rpm 表示。

690 rpm

最小扭矩（监测） 步骤内的最小扭矩值。以数字扭矩值表示 0 Nm

最大扭矩（监测） 步骤内的最大扭矩值。以数字扭矩值表示 6 Nm

旋入角度监测扭矩 指定的扭矩值。从这一时间点开始角度监测。 0 Nm

最小角度（监测） 步骤最小转轴旋转。从旋入角度监测扭矩开始测量。以度数数值表
示。

100 度

最大角度（监测） 步骤最大转轴旋转。从旋入角度监测扭矩开始测量。以度数数值表
示。

5000 度

最短时间（监测） 步骤最短时间。从步骤开始时开始测量。以毫秒数值表示。 10 毫秒

最长时间（监测） 该步骤的最长时间。从该步骤开始时进行测量。以数字毫秒值表
示。

5000 毫秒

旋入完成扭矩 针对旋入步骤规定目标扭矩。

当达到目标值时，定义步骤结束。

5 Nm

四步拧紧参数 — 拧紧步骤的最初拧紧步骤
拧紧步骤分为两个步骤，第一步和最终步骤。最初拧紧步骤从旋入完成开始，直至达到最初扭矩 目标水平
时结束。在最初拧紧过程中，时间、扭矩和角度都被监测。

本文采用图形表示，以描述配置设定及参数值的含义。任何 GUI 并未使用图形。
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四步拧紧 - 拧紧步骤最初步骤中的参数

A 开始拧紧步骤中最初拧紧步骤 B 最小角度（监测）；从最初角度监控扭矩开
始测量

C 最大角度（监测）；从最初角度监控扭矩开
始测量

D 最大扭矩水平（监测）

E 最初拧紧扭矩值；规定了目标值和步骤结束 F 步骤结束

G 扭矩曲线和最初角度监测扭矩参考点 H 最小扭矩（监测）

I 速度曲线 J 最长时间（监测）

K 最短时间（监测）

参数 说明 默认值

最初步骤 处于开或关位置的开关。

如果开关处于关位置，那么此步骤不会被执行，并且其他全部参数
都是不可见并被忽视的。

开启

第一扭矩 针对步骤规定目标扭矩。

当目标被实现时，步骤结束被定义在此点。
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参数 说明 默认值

第一速度 处于手动或自动位置的开关。

如果开关位于自动位置，则速度将自动设定。

如果开关位于手动位置，则速度将手动设定。

20 Nm

最初速度（参数输入
框）

本参数输入框仅在手动速度设置已选定时可见。

步骤内的转轴旋转速度。以数值 rpm 表示。

345 rpm

最初最小扭矩 步骤内的最小扭矩值。以数字扭矩值表示 19 Nm

最初最大扭矩 步骤内的最大扭矩值。以数字扭矩值表示 21 Nm

最初角度监测扭矩 指定的扭矩值。从这一时间点开始角度监测。 5 Nm

最初最小角度 步骤最小转轴旋转。从最初角度监测扭矩开始测量。以度数数值表
示。

0 度

最初最大角度 步骤最大转轴旋转。从最初角度监测扭矩开始测量。以度数数值表
示。

500 度

时间 分钟 步骤最短时间。从步骤开始时开始测量。以毫秒数值表示。 10 毫秒

最长时间 该步骤的最长时间。从该步骤开始时进行测量。以数字毫秒值表
示。

500 毫秒

扭矩测量条件 最大扭矩值

达到最大角度时的值

关闭时的值

四步拧紧参数 - 拧紧步骤的最终拧紧步骤

拧紧步骤分为两个步骤，第一步和最终步骤。最初拧紧步骤从旋入完成开始，直至达到最初扭矩目标水平时
结束。在最初拧紧过程中，监测时间、扭矩和角度。 最终拧紧步骤从最初扭矩开始，直至达到最终目标水
平结束。在最终拧紧过程中，监测时间、扭矩和角度。该步骤的目标值是目标扭矩或目标角度水平达到时的
数值。

本文采用图形表示，以描述配置设定及参数值的含义。任何 GUI 并未使用图形。
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四步拧紧 - 拧紧步骤最终步骤中的参数

A 最终拧紧步骤的开始 B 最小角度（监测）；从可选择的参考点开始
测量

C 最大角度（监测）；从可选择的参考点开始
测量

D 最大扭矩水平（监测）

E 最终目标或是目标扭矩或是目标角度；角度
参考点从可选择的参考点开始测量

F 步骤结束

G 最小扭矩（监测） H 扭矩曲线和最终角度监测扭矩参考点

I 速度曲线和速度值 J 最长时间（监测）

K 最短时间（监测）

目标扭矩和目标角度选择之间的参数不同。

参数 说明 默认值

目标 最终目标的下拉菜单选择。

扭矩：拧紧步骤的最终目标是扭矩值。

角度：拧紧步骤的最终目标是角度值。
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参数 说明 默认值

最终目标速度 处于手动或自动位置的开关。

如果开关位于自动位置，则速度由拧紧算法自动设定。

如果开关位于手动位置，则速度将手动设定。

自动

最终目标速度（参
数）

本参数仅在手动速度设置已选定时可见。

步骤内的转轴旋转速度。以数值 rpm 表示。

113

最终目标扭矩 针对步骤规定目标扭矩。

当目标实现时，步骤结束被定义在此点。

扭矩限值 处于手动或自动位置的开关。

仅当最终目标值被设定为扭矩时，开关才可见。

如果开关位于自动位置，则扭矩限值由拧紧算法自动设定。

如果开关位于手动位置，则最大和最小扭矩限值将手动设定。

自动

最终最小扭矩 本参数仅在手动扭矩限值已选定的情况下可见。

步骤内的最小扭矩值。以数字扭矩值表示。

最终目标扭矩 - 5%

最终最大扭矩 本参数仅在手动扭矩限值已选定的情况下可见。

步骤内的最大扭矩值。以数字扭矩值表示。

最终目标扭矩 + 20%

角度限制 下拉菜单针对角度限值选择参考点。

■ 从扭矩：角度监测从最终角度监测扭矩点开始测量，该值必须
大于最初扭矩值并且小于最终目标扭矩。

最终角度监测扭矩 指定的扭矩值。从这一点开始角度监测。该数值必须大于最初扭矩
值并且小于最终目标扭矩。

最终最小角度 步骤最小转轴旋转。测量参考点从下拉菜单的角度限值中选取。以
度数数值表示。

324 度

最终最大角度 步骤最大转轴旋转。测量参考点从下拉菜单的角度限值中选取。以
度数数值表示。

396 度

时间 分钟 步骤最短时间。从步骤开始时开始测量。以毫秒数值表示。 10ms

最长时间 该步骤的最长时间。从该步骤开始时进行测量。以数字毫秒值表
示。

1000 毫秒

扭矩测量条件 最大扭矩值

达到最大角度时的值

关闭时的值

最终目标 = 扭矩时的参数

表中指定的数值假设拧紧步骤的最初步骤已开启。

参数 说明 默认值

目标 最终目标的下拉菜单选择。

扭矩：拧紧步骤的最终目标是扭矩值。

角度：拧紧步骤的最终目标是角度值。

最终目标速度 处于手动或自动位置的开关。

如果开关位于自动位置，则速度由拧紧算法自动设定。

如果开关位于手动位置，则速度将手动设定。

自动

最终目标速度（参
数）

本参数仅在手动速度设置已选定时可见。

步骤内的转轴旋转速度。以数值 rpm 表示。

113

最终最小扭矩 本参数仅在手动扭矩限值已选定的情况下可见。

步骤内的最小扭矩值。必须大于最初目标扭矩。以数字扭矩值表
示。
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参数 说明 默认值

最终最大扭矩 本参数仅在手动扭矩限值已选定的情况下可见。

步骤内的最大扭矩值。以数字扭矩值表示。

最终监督时的最小扭
矩

该数值用于监控并确保在整个最终步骤保持最小的扭矩水平。该水
平通常设置在低于最终最小扭矩但高于旋入扭矩水平的数值。它还
可用于验证螺钉在拧紧过程中没有损坏。

18 Nm

最终目标角度 针对步骤规定目标角度。

目标角度的参考点从先前激活的步骤或步骤结束时开始测量。

当目标实现时，步骤结束被定义在此点。

角度限制 下拉菜单针对角度限值选择参考点。

■ 自动。围绕最终目标值的上下 10% 设定一个窗口。

■ 手动。允许手动设置最大和最小值。围绕最终目标值的上下
10% 设定一个窗口作为默认值。

最终角度监测扭矩 指定的扭矩值。从这一点开始角度监测。参考点取决于先前激活的
步骤或阶段。

最终最小角度 步骤最小转轴旋转。测量参考点从下拉菜单的角度限值中选取。以
度数数值表示。

324 度

最终最大角度 步骤最大转轴旋转。测量参考点从下拉菜单的角度限值中选取。以
度数数值表示。

396 度

时间 分钟 步骤最短时间。从步骤开始时开始测量。以毫秒数值表示。 10ms

最长时间 该步骤的最长时间。从该步骤开始时进行测量。以数字毫秒值表
示。

1000 毫秒

扭矩测量条件 最大扭矩值

达到最大角度时的值

关闭时的值

最终目标 = 角度时的参数

四步拧紧参数 — 停止步骤
Soft-stop [页次 50]（软停止）用于以人体工学方式结束停止步骤。

参数 说明

软停止 具有开或关选择的下拉菜单。

如果软停止已关闭，那么工具会在达到最终目标后尽快
停止。

当工具速度尽快减小时，可能会产生反作用力。反作用
力可能破坏角度测量，其可以采用真实角度补偿来获得
补偿。

如果软停止开启，那么工具会减弱拧紧速度至舒适停
止。
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多步骤拧紧策略

说明

警告 存在受伤风险

对拧紧程序配置的更改可能使扭矩、转动方向或拧紧程序目前正使用系统的速度出现异常。这可能导致
严重的身体伤害和/或财产损失。

► 在添加新程序或将更改运用到当前程序中后，请检查拧紧程序配置。

多步骤拧紧是分多步进行拧紧。步骤数和步骤类型因要进行的拧紧而异。多步拧紧程序可高度配置，包括监
控器功能和限制。

尚未对 STB 工具执行多步骤拧紧策略。

限制
限制用于确保在出现意外情况时停止拧紧。例如，这些限制可测试确保未达到最大扭矩，或多步骤拧紧的部
分不会花太长运行时间。每个步骤最多可有 4 个限制。每个步骤有其自己的一套强制步骤限制和可选步骤
限制。当将新步骤拖至多步骤程序时，将自动包含强制限制。

监控
监控器用于验证是否根据规定进行拧紧。例如，它们可以为角度限值或扭矩限值。每个步骤最多可有 8 个
监控器。每个步骤有其自己的一套强制步骤监控器和可选步骤监控器。当将新步骤拖至多步骤程序时，将自
动包含强制监控器。

多步骤 GUI 界面
在 Power Focus 6000 界面和相应的 WEB 界面中，仅可在列表视图中查看并选择多步骤拧紧程序。要创建
并编辑 Multistep 程序，请参阅 ToolsTalk 2。在 ToolsTalk 中，可以创建 Multistep 程序并推送至控
制器，随后在列表中进行显示。
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ST Wrench

STwrench 介绍
STwrench 通过无线连接与控制器相连。STwrench 通过控制器 GUI 或 WEB GUI 进行配置。

STwrench 的配置方法与其他拧紧策略相同，均在拧紧菜单下进行。

STwrench 带有快速备份单元 (RBU)。RBU 定义扳手功能并存储拧紧程序。控制器目前仅支持
Production（生产）型 RBU。

STwrench 端部配件工具（套筒）包含一个带有可编程编号的 RFID 标签。扳手使用此编号自动识别工具和
可以使用的程序。RFID TAG 还存储扭矩和角度校正系数。

STwrench 具有适用于生产拧紧和质量控制的多个程序。有关程序、策略和参数的更多详情，请参阅
STwrench 用户指南、文件号 9836 4134。

STwrench 仅支持相关拧紧程序，它们由工具支持且属于扳手 - 生产或扳手 - 质量类别。

STwrench 启动步骤参数

表中所示的参数仅在使用其中一个 STwrench 策略时才可用。存在多重策略组合。部分参数仅针对特定策略
提供且在其他策略中不可见。

自动检查参数规则。如果出现违背的情况，错误的参数旁边会显示错误指示 。将光标置于错误指示符
上，可显示有关错误的更多信息。

切换策略可能导致显示错误指示符。这表明所选的组合无效且需要校正。

有关程序的更多详情，请参阅 STwrench 用户指南、文件号 9836 4134。

参数名称 条件 说明 默认值

TAG 编号 利用开关所做的选择。

开启或关闭位置。

开启：需正确的 TAG 编号才可运行此拧紧程序。

关闭：未检查 TAG 编号。

关闭

所需 TAG 号 TAG 号 = On 此拧紧程序所需的 TAG 编号。 1

重复拧紧检测 从下拉菜单中选择。参数选项包括：

完成或关闭。.

关闭

扭矩校正系数 在特定情况下，可能需要扩展项来安装此应用.此时，
应补偿扳手测量值以显示正确值。

要计算校正系数，请参阅《STwrench 用户指南》印刷
品编号 9836 4134 01 第 2.12 版。

参数存储在端部配件工具的 RFID TAG 中。

1.0

角度校正 在特定情况下，可能需要扩展项来安装此应用.此时，
应补偿扳手测量值以显示正确值。

要计算校正系数，请参阅《STwrench 用户指南》印刷
品编号 9836 4134 01 第 2.12 版。

参数存储在端部配件工具的 RFID TAG 中。

0°

STwrench 启动步骤的参数

注意  校正系数会改变 STwrench 测量值。它可能导致读数错误。在进行校正前，请参阅《STwrench 用户
指南》印刷品编号 9836 4134 01 第 2.12 版。
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STwrench 旋入步骤参数

表中所示的参数仅在使用其中一个 STwrench 策略时才可用。存在多重策略组合。部分参数仅针对特定策略
提供且在其他策略中不可见。

自动检查参数规则。如果出现违背的情况，错误的参数旁边会显示错误指示 。将光标置于错误指示符
上，可显示有关错误的更多信息。

切换策略可能导致显示错误指示符。这表明所选的组合无效且需要校正。

有关程序的更多详情，请参阅 STwrench 用户指南、文件号 9836 4134。

Rundown complete（旋入完成）在 STwrench 文件中定义为Cycle start（循环启动），此在拧紧阶段
开始时发生。

参数名称 说明 默认值

旋入完成 从下拉菜单中选择。参数选项包括：

达到扭矩。

旋入完成扭矩 旋入完成点的定义。 由 smartHead 最小载荷（通常
为额定扭矩的 5%）决定（单
位：Nm）

棘轮作用时间 5000 ms

STwrench 旋入步骤的参数

STwrench 拧紧步骤参数

表中所示的参数仅在使用其中一个 STwrench 策略时才可用。存在多重策略组合。部分参数仅针对特定策略
提供且在其他策略中不可见。

自动检查参数规则。如果出现违背的情况，错误的参数旁边会显示错误指示 。将光标置于错误指示符
上，可显示有关错误的更多信息。

切换策略可能导致显示错误指示符。这表明所选的组合无效且需要校正。

有关程序的更多详情，请参阅 STwrench 用户指南、文件号 9836 4134。

参数名称 条件 说明 默认值

目标 从下拉菜单中选择。参数选项包括：

扭矩或角度。

扭矩

目标扭矩 定义拧紧步骤的目标扭矩。

目标角度 目标 = 角度 定义拧紧步骤的目标角度。 0°

扭矩限值 目标 = 扭矩 利用开关所做的选择。

自动或手动位置。

最小扭矩 扭矩限值 = 手动 下限扭矩值 0

扭矩最大值 扭矩限值 = 手动 上限扭矩值 0

角度限制 目标 = 角度 从下拉菜单中选择。参数选项包括：

自动或手动。

可以是最大和最小时的角度值或选择相应角度值
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参数名称 条件 说明 默认值

角度限制 目标 = 扭矩 从下拉菜单中选择。参数选项包括：

关闭：无角度限值监控。

从旋入完成开始：监控窗口设置为从达到旋入完成扭矩
时开始。

从扭矩开始：监控窗口设置为从达到规定扭矩值时开
始。

最终角度监测扭矩 从监控角度限值的位置开始的扭矩值 18.75 Nm

最小角度 角度限值 = 开启或
手动

角度值下限 324°

最大角度 角度限值 = 开启或
手动

角度值上限 396°

角度搜索限值 角度限值 = 手动

扭矩测量条件 从下拉菜单中选择。参数选项包括：

最大扭矩值

达到峰值角度时的值

终值小于目标值异常 利用开关所做的选择。

开启或关闭位置。

开启

更改螺栓限值 50 Nm

STwrench 拧紧步骤的参数

参数名称 条件 说明 默认值

扭矩补偿点 扭矩补偿 = On 0°

PCT 距离 扭矩补偿 = On 360°

PVT 周期 扭矩补偿 = On 180°

延迟监控 扭矩补偿 = On 0°

最小扭矩 扭矩补偿 = On 下限扭矩值 1 Nm

扭矩最大值 扭矩补偿 = On 上限扭矩值 20 Nm

补偿值 扭矩补偿 = On 从下拉菜单中选择。参数选项包括：

平均扭矩

峰值扭矩

策略为“Wrench - Production”（扳手 - 生产）以及“PVT 通过贴合补偿”时 STwrench 拧紧步骤中的参数

STwrench 拧松

表中所示的参数仅在使用其中一个 STwrench 策略时才可用。存在多重策略组合。部分参数仅针对特定策略
提供且在其他策略中不可见。

自动检查参数规则。如果出现违背的情况，错误的参数旁边会显示错误指示 。将光标置于错误指示符
上，可显示有关错误的更多信息。

切换策略可能导致显示错误指示符。这表明所选的组合无效且需要校正。

有关程序的更多详情，请参阅 STwrench 用户指南、文件号 9836 4134。
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参数名称 条件 说明 默认值

松开限值 0 Nm

Stwrench 拧松步骤的参数

STwrench 停止步骤参数

表中所示的参数仅在使用其中一个 STwrench 策略时才可用。存在多重策略组合。部分参数仅针对特定策略
提供且在其他策略中不可见。

自动检查参数规则。如果出现违背的情况，错误的参数旁边会显示错误指示 。将光标置于错误指示符
上，可显示有关错误的更多信息。

切换策略可能导致显示错误指示符。这表明所选的组合无效且需要校正。

有关程序的更多详情，请参阅 STwrench 用户指南、文件号 9836 4134。

参数名称 条件 说明 默认值

结束循环时间 100 ms

Stwrench 拧松步骤的参数
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批次配置

批次序列
批次序列用来按特定的顺序执行指定的拧紧次数。为各批次序列命名。

批次序列设置

批次序列 > <Selected sequence> > 设置

批次序列最多可由 99 个批次组成，批次容量最多为 99 次拧紧。批次序列中的批次按所列顺序执行，或者
通过使用套筒选择器来决定运行哪个批次。

参数名称 说明 默认值

批次序列完成后，工具锁定 批次序列计数器等于批次序列大小
时，批次序列完成。

开启：工具会被锁定，必须选择拧
紧程序或批次序列，才可继续执行
拧紧操作。

关闭：完成后，批次序列已准备好
重复。

开启

无序 No（否）：如果已配置了批次来执
行拧紧操作，则将按所列顺序执行
这些经过配置的批次。如果已指定
套筒，则在即将执行批次时，系统
将会提示提供套筒。

Yes（是）：经过配置的批次可按任
意顺序执行。操作人员必须通过使
用套筒选择器，向系统指明执行哪
个批次。

当所有连接件均已成功完成时，批
次会被视为“完成”。

否

NOK 数增加 尽管拧紧操作被报告为 NOK，但仍
然可增加批次计数值。要使最大连
续 NOK 工作（可以拧紧单根螺栓的
最大时间数），须将 NOK 增量设为
No（否）。如果将此参数设为
Yes（是），将使序列进入下一次拧
紧。

否

最大连续 NOK 次数 最大连续不正常拧紧 (NOK) 次数是
指批次中允许的连续不正常拧紧的
最大次数。如果达到 Max
consecutive NOK（最大连续 NOK
次数），显示事件Too many NOK
tightenings (4020)（不正常拧紧
次数过多 (4020)）。

0

顺序中断计时器 开启： 选定批次序列可以在规定时
间限制范围内中断

关闭：选定批次序列不能中断。

关闭

中断时间 (10-600) 选定批次序列可以中断的秒数范
围。

10

批次设置参数
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批次配置

批次序列 > <Selected sequence> > 批次配置

设定批次，以使用同样的拧紧程序来执行指定的连续拧紧次数。必须为批次指定拧紧程序和批次容量，才可
运行批次。

参数 说明

拧紧程序 要在批次中使用的拧紧程序。

批量大小 批次将要执行的拧紧次数。

一个批次的最大拧紧次数为 99。

批次容量为 0 表示批次的拧紧次数无穷大。

识别码数字 在使用套筒选择器时，此套筒位置用于激活批次。

批次配置参数
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虚拟站点

虚拟站点在虚拟站点菜单中配置。

虚拟站点是物理站的软件抽象化表述，可以设置为使用特定的工具并使用工具远程执行不同的任务。

在 Power Focus 6000 中，每个控制器可以设置大量虚拟站点。每个虚拟站点都可以与一个工具及一个或多
个附件连接。

通过使用虚拟站点，操作员可以使用相同的控制器操作多个工具和运行不同的任务。可以将一个线缆工具和
多个 STB 工具同时连接至控制器。

配置不同的工具时，确保启动来源中选定的启动信号与选定的工具匹配，并且选定的任务可以在特定工具上
运行。

在可以开始拧紧前，应在虚拟站点菜单中选择一个任务。任务为以下三种类型任务中一种：

■ 拧紧程序

■ 批次序列

■ 源

可以由操作员手动选择或通过外部信号选择。有关外部信号的信息，请参见 源 [页次 85]。

虚拟站点 - 创建虚拟站点

创建虚拟站点

要创建新的虚拟站点：

1. 轻击加号“+”。
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2. 编辑名称和其他参数。

要删除虚拟站点：轻击参数列表底部处的“删除”即可。

创建的虚拟站点列表将按创建的顺序显示。

如果在分配工具时无可用的工具配置，将会自动创建新的工具配置并将其分配给虚拟站点。

此自动创建的工具配置将把“启动源”设为 Trigger only（仅限触发器）并将“图示绘制”设为
Off（关）。对 STB 工具而言，“启动请求”将设为 On.（开）。

虚拟站点 - 工具设置

工具已连接到虚拟站点

虚拟站点只可连接一个工具。与控制器相连的工具中只有一个工具可以是电缆工具。添加的虚拟站点可以将
匹配的无线工具连接至控制器。

除工具外，每个虚拟站点还需一个工具配置。可在 Configurations（配置）菜单创建工具配置，参见 配置
[页次 89]。

将工具连接到虚拟站点

虚拟站点菜单

1. 转至虚拟站点菜单并点击要连接工具的虚拟站点。
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2. 在工具区域，点击选择工具以打开可用工具的列表。

或者，如果已选择工具，点击Change tool（更改工具），打开可更改的工具列表。

工具列表

3. 在可用工具的列表中，点击要连接至虚拟站点的工具。

不可用的工具将以灰色显示。要连接此类工具，首先必须将其与对应的虚拟站点断开。
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4. 当连接新的工具时，需附上工具配置。如果有多个可用的配置，则会显示工具配置列表。

配置列表

可以编辑配置，详情请参见工具配置 [页次 89]。

5. 要替换虚拟站点的工具配置：

■ 单击当前配置名称旁的箭头图标。

■ 从列表中选择另一个配置。

不得取消选择配置，只可以选择另一个可用的配置。

虚拟站点 - 任务
选定的任务可以是运行一个拧紧程序、运行一个批次序列或者使用Sources（来源）菜单中配置的来源启用
此任务。

可以从控制器监控任务，并且任务结果可以与操作中可能发生的任何事件一起显示。

虚拟站点 - 手动模式

当工具处于锁止模式时，虚拟站点手动模式用于执行任务。在工具因某些原因锁定时（比如因为工具超出
TLS 规格），仍可能需要用工具执行某些任务，如执行紧急工作。通过配置虚拟站点手动模式，用户可以确
定在输入手动模式（进入信号）时发送的何种信号、在手动模式（二级任务）下执行的具体任务以及在离开
手动模式（离开信号）时发送的何种信号。
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鉴于不同用户所需的环境有所不同（即根据进入和退出及执行的任务发送哪些信号），各虚拟站点手动模式
可完全配置。

配置手动模式

配置包含三个要素：进入信号、离开信号和二级任务（注意：主任务是指分配到 Task（任务）下的虚拟站
点的“自动”任务）。

1. 进入 Virtual station（虚拟站点）菜单，单击要配置的虚拟站点，然后在 Task（任务）下单击 Set
manual mode（设定手动模式）

2. 在手动模式配置页面下，设定二级任务。这将确定哪些任务应在手动模式下运行。

如果未设定二级任务，将在手动模式下使用主任务。

可以将二级任务与主任务的任务设为一样（拧紧、批次序列、来源）。

3. 单击 Entering（进入）一节下方的加号（+）图标，设定要发送的输入信号。参见下方输入信号的参
数。

4. 单击 Leaving（离开）一节下方的加号（+）图标，设定要发送的离开信号。参见下方离开信号的参
数。

对于进入和离开，存在设定 99 个信号的限制。

进入/离开信号

进入和离开信号的参数相同。

有两种信号类型：布尔和整数/字符串类型。对于布尔类型信号，使用 On/Off（真/假）开关。对于整数/字
符串类型信号，使用文本字段指明 (I/O) 信号或字符串。

信号 类型 默认值

通用 IO [1-10] 整数 0

确认事件 布尔 关闭

终止顺序 布尔 关闭

重置过多 NOK 布尔 关闭

设置双稳态继电器 布尔 关闭

外部监控 [1-8] 布尔 关闭

停用现场总线 布尔 关闭

解锁工具开启禁用 布尔 关闭

进入和离开信号手动模式

触发手动模式

可以通过开关或外部系统启用手动模式。例如（下文所示），可以配置操作面板上的按钮来启用手动模式。

1. 进入 Configurations（配置）菜单并选择左侧导航中的 Operator panel （操作面板）。

2. 如果不存在操作面板配置，单击工作区顶部右侧的加号（+）图标，否则将继续下一步。

3. 在希望改变的配置中，单击 Edit（编辑）。

4. 在操作面板配置窗口中，单击位置[A,B,C,D,E,F,G,I]进行配置。

5. 在位置配置窗口中，单击组件列表。在列表中，单击 One way key switch（单向键开关）。

6. 单击旋转信号列表。在列表中，选择手动模式（必要时使用箭头按钮在列表中导航）。

7. 关闭位置配置窗口。

如果需要系统提醒用户已进入或离开手动模式，则须分别配置 4070 和 4071 事件。参见 配置事件
[页次 115] ，了解配置事件的信息。
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虚拟站点 - 协议
在虚拟站点菜单中的 Protocols（协议）选项卡下，您会找到可用通讯协议的列表，具体视当前使用的许可
证而定。开放协议适用于所有许可证。

要通过开放协议访问功能，须定义各虚拟站点的唯一端口。

开放协议设置

1. 将“开放协议”开关置于On位置。

2. 输入端口号。

3. 当与客户连接丢失时，选择要应用的操作。

4. 轻击或单击应用。

当出现连接错误时，断开设置会控制应用的操作：

■ 无 - 拧紧程序如常继续。

■ 锁定工具 - 工具在正常完成当前拧紧操作后锁定。

■ Deselect task（删除工具） - 在完成进行中任务后终止拧紧。但不适用于常规拧紧程序或批次序
列，其中将在完成操作后删除任务。

虚拟站点 - 附件
要连接 QIF 附件与虚拟站点或断开连接，请参见 将 QIF 附件连接到虚拟站点 [页次 98] 和 将 QIF 附
件从虚拟站点断开 [页次 98]。

要通过附件的 I/O 诊断功能进行故障排除，请参见 数字信号诊断 [页次 81]。

另参见

2 将 QIF 附件从虚拟站点断开 [98]

数字信号诊断

诊断工具在部署和故障排除控制器过程中极其有用。它适合在 Virtual station（虚拟站点）菜单的设备配
置或现场总线映射的信息标签下进行分析。

控制器可采用正常模式或诊断模式运行。在正常模式下，数字输入和输出信号正常运行，并且向内部控制器
逻辑和外部附件或控制器发送。

诊断模式分为监控模式和强迫模式。在监控模式下，信号正常运行，但提供信号行为的现场监控。在强迫模
式下，控制器内部逻辑与外部附件之间的连接开启，并且输入和输出信号可以强迫变为想要的状态。

每次可以为一个设备或一个现场总线诊断数字信号。



虚拟站点 ZH Power Focus 6000

82 © Atlas Copco Industrial Technique AB - 9836 7446 17

诊断配置

针对特定附件或现场总线的诊断可通过针对附件或现场
总线的虚拟站点视图中的信息选项来访问。

虚拟站点菜单

1. 点击信息并在下一屏幕上点击诊断。

2. 采用开关激活监控模式或强迫模式。

3. 输入信号和输出信号的状态可在各自的标签下获
取。

诊断视图

每次只可以从单一用户或功能访问诊断。如果诊断已在使用中，则屏幕上出现信息消息。



Power Focus 6000 ZH 虚拟站点

© Atlas Copco Industrial Technique AB - 9836 7446 17 83

常规操作

在常规操作模式下，外部输入信号传送给内部控制器逻辑并且控制器外部信号传送给外部目标，没有任何来
自诊断模块的干扰。

A) 控制器内部状态机器和逻辑功能

B) 数字输出信号路径

C) 数字输入信号路径

D) 诊断模块

监控数字信号

在诊断模式中，可以监控所有传送至控制器内部逻辑并从控制器内部逻辑传输的信号。信号分接头在诊断模
块中连接，并且信号状态在WEB GUI 或控制器 GUI 中显示。

A) 控制器内部状态机器和逻辑功能

B) 数字输出信号路径

C) 数字输入信号路径

D) 诊断模块

E) 用户界面

F) 输出信号分接头

G) 输入信号分接头

强迫数字信号

在诊断模式中，可以使所有传送至控制器内部逻辑并从控制器内部逻辑传输的信号进入所需状态。信号线在
诊断模块中打开。输入和输出信号均可从用户界面被强迫到稳定状态。用户接口既可以是 WEB GUI，也可为
控制器 GUI。

A) 控制器内部状态机器和逻辑功能

B) 数字输出信号路径

C) 数字输入信号路径

D) 诊断模块

E) 用户界面

F) 强迫输出信号插入点

G) 强迫输入信号插入点

虽然信号被强迫，但控制器正常运行。当离开诊断模式和强迫模式时，所有信号都被设定为控制器的
当前操作状态。这可能导致数字输出的状态改变，从而造成不必要的行动。
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虚拟站点 - 现场总线

GUI 中的现场总线条目显示分配给控制器的现场总线映
射。

要分析现场总线配置，单击诊断栏的“perform”（执
行），进行现场总线映射。了解本章“虚拟站点 - 附
件”一节的诊断工具的更多信息。

虚拟站点 - 现场总线
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源

来源简介
用作拧紧任务的外部信号在 Sources（来源）菜单中配置。来源为与虚拟站点相连的附件或同类附件。提供
两类来源任务：

■ 来源拧紧任务

■ 来源批次任务

来源拧紧用于选择单个拧紧程序。

来源批次用于选择批次序列 - 一系列拧紧程序。

有关任务选择的信息，请参见 。

拧紧
拧紧菜单显示来源拧紧配置的列表。通过进入相关的虚拟站点并选择“ Task, Change task”（任务，变更
任务），可以将单独列表与虚拟站点关联。在此可以将来源选为任务。来源拧紧将特定拧紧程序与标识符编
号关联。当将标识符编号发送至控制器（通过外部数字信号或在使用套筒选择器的情况下提升选择器中的相
应套筒），关联程序将一直运行，直至发送不同的信号（或捕获到套筒）。不存在批次计数。

可以在控制或确认模式下设定来源拧紧列表。

控制

当设为控制时，外部来源通过请求标识符编号选择拧紧程序。如果是套筒选择器，将标识符编号关联到套筒
选择器中的相应套筒，通过抬升套筒选中拧紧程序。

确认

在确认模式下，不得将套筒选择器用作控制来源。在此模式下，将标识符编号关联至拧紧程序和特定套筒
（在列表新增列中予以指明）。当（通过外部信号）请求标识符编号时，在套筒选择器中弹出相应套筒提
示；在操作员抬升套筒（禁用其他套筒）时，会启用拧紧程序。如果未指定套筒（即在套筒列设为 0），将
直接启用拧紧程序并忽略套筒状态。

创建来源拧紧

1. 进入 Sources（来源）菜单，然后在左侧导航中选择 Tightening（拧紧）。

2. 单击工作区右上部的加号（+）图标。

3. 给“来源拧紧”命名并选择正确的 Selector mode（选择器模式）（无论控制或确认，取决于所需的
内容）。

4. 在创建新的来源拧紧时，默认只提供一个可编辑的标识符号。在页面底部，单击加号(+)图标，添加更
多。

5. 给每个项一个标识符编号

如果使用套筒选择器，标识符编号对应套筒选择器中的位置，标识符编号 1 对应套筒选择器内的
套筒编号 1。

6. 单击 Program（程序）并从拧紧程序列表选择，选择与每个标识符编号相关联的拧紧程序。

批次
来源批次配置请参见“来源”菜单的批次选项。
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控制器经配置后可选择基于标识符编号或标识符字符串
的批次序列。

输入 说明

识别码数字 编号应为正整数，其可能来自附件或外部控制实体。

标识符字符串 字符串必须由 ASCII 字符组成，可以来自扫码枪或外部控制实体。

套筒选择器 使用一个或多个套筒选择器。

创建来源批次

1. 进入来源菜单，然后在左侧导航中选择批次顺序 。

2. 单击工作区右上部的加号（+）图标。

3. 给来源批次命名

4. 如果扫描新的标识符字符串中止之前扫描，将中止新的标识符设为是。

5. 选择标识符方法（文本字符串或数字串数）

6. 给标识符字符串命名，指明在长度字段中整个字符串的长度。参见组合标识符字符串 [页次 87]，
了解连接字符串的更多信息。

7. 指明在字符串中的分辨位。参见配置分辨位，以读取条码字符串 [页次 86]，了解分辨位的更多信
息。

8. 通过在保存位字段中输入位置，指明字符串中哪些位置需要记录。参见已保存的位置 [页次 87]，
了解有关保存位的更多信息。

9. 单击 编辑。

10. 在编辑窗口中，指明应将哪些字符串（在字符串中包含列）与哪些批次序列（在启用列）关联在一
起。单击底部的加号(+)号图标，添加更多字符串。

分辨位
分辨位的作用是，将字符串组合成您预定义的字符串时，定义读取条码字符串中的哪个字符。分辨位的数量
必须与预定义字符串中的字符数量相同。

配置分辨位，以读取条码字符串

条形码字符串中的位与 1 到 1024 之间的一个数字相关。字符串的第一位是 1，最后一位是 1024。

分辨位必须根据下表中给出的规则规定。条形码字符串：
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说明 分辨位 有效配置
与预定义字符串匹配的条
码字符串

顺序排列分辨位 1,2,3,7,8

将自动变更为 1-3,7-8

OK ABCGH

以可选顺序排列分辨位 7,1,2,3,8

将自动变更为 1-3,7-8

OK GABCH

数字范围 1-3,7-8 OK ABCGH

组合标识符字符串

用于匹配的标识符字符串由最多四个来自工厂管理系统的字符串组成，或者由最多四个需要组合成一个字符
串的条形码枪输入组成。

Add（添加）和 Delete（删除）命令按钮用于管理有多少字符串被组合。提供以下参数：

参数 说明

复选框 选择要删除的条目

名称 字符串应为指定名称。

长度 字符串的长度应已知且须输入。这对能够组合正确的字符串标识符十分重要。

开始-结束 组合字符串内字符的位置。

分辨位 组合字符串中的分隔号位置或范围（由连字符分开）供匹配使用。

已保存的位置 将被保存到结果的字符串中的逗号分隔位置或范围。

组合识别码字符串的参数

如果使用多个标识符字符串，则执行以下步骤：

1. 按下添加指令按钮，在表中创建新条目。

2. 为字符串命名。

3. 输入字符串的长度。

4. 对要添加的每个字符串重复步骤 1-3。最多可以组合四个字符串。

每行中的“开始-结束”参数定义各字符串在匹配过程的接下步骤中使用的组合字符串标识符。

任务选择过程使用标识符字符串作为输入的第一部分用于定义字符串中将要使用的位置。

■ 输入分辨位置以定义识别码字符串中将用于匹配的位置。此类位置应以逗号分隔或排列。

已保存的位置
保存位是一个字段，其中用户可以指明保存来源批次中使用的每个字符串哪些部分，以及如何在日志中进行
反映。在此字段中，指明需要在字符串中保存的位置。位置可能只构成整个字符串的一部分。如果字段留
空，将保存整个（相连）字符串。下表只显示保存位组合的部分示例。

保存位值用逗号分开（不带空格），范围使用连字符指明。

标识符字符串 位置

字符串 1：1234567 1-7

字符串 2：abcdef 8-13

字符串 3：GHIJKL 14-19

字符串 4：890 20-22
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已保存的位置 保存结果

（空） 1234567abcdefGHIJKL890

1-3,9,11,15,20-22 123bdH890

8-12,1-7,19,20-21 将自动变更为：1-12,19-21 1234567abcdeL89

保存位示例
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配置

工具附件和 QIF 附件的配置通过 Configurations（配置）菜单提供。条形码枪通过 Sources（来源）菜单
上的“Batch”（批次）视图配置。

数字信号

输入信号

输入信号是指可以通过附件（工具附件或 QIF 附件）上的按钮或开关或者将信号连接至 I/O 输入插头来执
行的系统指令 。要获取可用输入信号的完整列表，请参见输入信号 [页次 127]章节。

输入信号锁定工具不得针对一个虚拟站点对应多个附件配置。

输出信号

输出信号是指系统的状态或事件。它们可以连接至工具附件或 QIF 附件。可用输出信号的完整列表请参见
输出信号 [页次 128]章节。

工具配置

通过Configurations（配置）菜单下的“工具配置”菜
单对工具的可用附件功能进行配置。

根据工具类型的不同，将提供不同的功能。要访问合适
的功能，请选择Filter by tool type（按工具类型过
滤）下的工具。可用类型包括：

■ 电缆工具

■ STB 工具

■ STwrench

■ SRB 工具

■ TBP 工具

轻击或单击“编辑”，进入不同功能的配置。

工具配置按字母表顺序列出。

不得删除指定给虚拟站的配置。
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对于 STB 工具和电缆工具：要配置蜂鸣器、功能按钮
或方向开关，请轻击屏幕图示下方的相应字段。将出现
所选功能的菜单。

在此配置工具的启动条件，如启动源、图示绘制和启动
请求。具体功能将在相应章节描述。

一般设置

可以在一般设置部分设定工具一般设置。

参数 说明 默认值

停机超时 确定工具在设定的停机时间期后自
行关机。

开启

<停机超时> 如果将停机超时设为开启，设定关
机前的分钟数。

120 分钟
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参数 说明 默认值

追踪 设定启用结果绘制图（在结果页面
显示的图表）的时间：按下触发器
或旋入完成

关闭

TAG 检查 确定是否在套筒上进行 RFID TAG
检查（STWrench）

关闭

TAG 选择 确定是否将 TAG 选项用作所选的输
入通道 (STWrench)

关闭

工具 LED

工具上的不同 LED 指示灯配置为由其中一个可用的输出信号进行控制。

LED 配置

蓝色 LED

蓝色 LED 为具有稳定信号的独立 LED。蓝色 LED 将在配置的持续时间内点亮或配置为在进行以下拧紧前点
亮。它通过配置所选的信号点亮。

结果指示灯

结果指示灯确定点亮拧紧结果 LED 的方式及时长。从快捷菜单选择预配置的方式。此方式可以为不同拧紧
结果的组合。

信号 说明

关闭 无论结果如何，在拧紧后均无法启用任何 LED 指示灯

绿色 如果选定结果指示灯，绿色指示灯为默认信号，前提是正常结束拧紧(OK)。

红色:高:黄色:低 如果不正常结束拧紧(NOK)，红色 LED 指示灯表示最终值过高，或黄色 LED 指示灯表示
最终值过低。

红色:NOK:黄色:低 红色 LED 指示灯表示不正常结束拧紧(NOK)。附加黄色 LED 指示灯可以指示，此值是否
过低。



配置 ZH Power Focus 6000

92 © Atlas Copco Industrial Technique AB - 9836 7446 17

信号 说明

红色:NOK 红色 LED 指示灯表示不正常结束拧紧(NOK)。未显示其他 LED 指示灯。

结果指示灯信号

LED 光环

LED 光环确定 LED 指示灯在两次拧紧之间的工作方式。LED 光环包括三圈 LED 指示灯：一圈红色 LED 指
示灯、一圈黄色 LED 指示灯和一圈绿色 LED 指示灯。每圈均会有稳定信号或闪烁信号。这共提供六种可以
与 LED 光环相连的不同信号。

■ LED 指示灯仅在无持续拧紧且启用控制输出信号时才会亮起。

■ 当超过最大时间时，LED 指示灯熄灭。仅在信号类型为Event（事件）时才适用。

■ 当开始下一次拧紧时，LED 指示灯熄灭。

■ 当控制输出信号停用时，LED 指示灯熄灭。仅在信号类型为State（状态）时才适用。

功能按钮

使用工具上的功能按钮可控制多达 6 个可用输入信号。按钮的三种可能条件状态结合方向开关的两种可能
状态使用。

功能按钮状态 方向开关状态

推一次 顺时针

推一次 CCW

推两次 顺时针

推两次 CCW

按下 顺时针

按下 CCW

两个可配置参数控制推动时间。

参数 说明 默认值

推动检测间隔 推一次：按下按钮和松开按钮的最
大推动时间间隔（毫秒）。

300 ms

下一次推动间隔 推两次：首次推动后松开按钮和再
次按下按钮的最大时间间隔（毫
秒）。

300 ms
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蜂鸣器

通过将声音分配给从可用信号列表中所选的信号，对蜂
鸣器进行配置。

声音包括表中所述的一组参数。可以将信号及声音按照
1 - 10 优先排序，其中“1”表示最高优先
级，“10”代表最低优先级。信号和声音的默认优先级
是 5。可向信号分配最多 20 个声音。

参数 说明

频率 精确频率以赫兹表示。

计时开启 蜂鸣器发出声音的时间（毫秒）。

计时关闭 蜂鸣器静音的时间（毫秒）。

重复 蜂鸣器重复开关顺序的次数。

音量 蜂鸣器音量，以占最大音量的百分比表示。

方向开关

工具上的方向开关经过配置后，可在从顺时针 (CW) 快速切换至逆时针 (CCW) 及向后转动时触发一个输入
信号，反之亦然。
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启动条件

在此配置工具的启动条件，如启动请求、启动源、图示
绘制和 ST Wrench 的 TAG 条件等。具体功能将在相应
章节描述。

启动条件

开始请求

启动请求可实现工具与控制器之间针对 STB 工具的持续连接之要求。此举是为了确保工具始终与拧紧程序
或批次设置，及与控制器上的其他设置，在执行拧紧时保持最新更新状态。

将“启动请求”设为“开启”时，如果工具与控制器之间的连接断开，则工具被锁定。这意味着，如果在拧
紧中途或批次序列中途，工具的连接断开，则工具将完成当前拧紧，然后停止。随之工具将被锁定，直到重
新建立连接为止。

参数 说明 默认值

开始请求 在工具与控制器之间的连接断开
时，锁定工具。

开启：如果工具与控制器之间连接
断开，则工具被锁定，不会继续执
行拧紧。

关闭：虽然工具与控制器之间的连
接断开，但工具仍会继续执行拧
紧。

开启

适用于启动请求的参数

启动来源

使用工具启动来源可设置如何启用工具。默认值为 Trigger only（仅限触发器）。

启动源不适用于 ST Wrench

启动来源 说明

仅触发器 按下工具触发器开始拧紧操作。

触发“或”按压 按下工具触发器或者将工具压向连接件，开始拧紧操
作。

触发“与”按压 按下工具触发器并将工具压向连接件，开始拧紧操作。

仅按压 将工具压向连接件开始拧紧操作。

数字输入 用数字输入信号触发启动拧紧操作。

安全触发器 两个触发器（和触发与按动一样）在 500 ms 内相互启
用以启动拧紧。

启动源选项

追踪配置

绘制图为用户提供以图示形式再现的拧紧过程。绘制图可以从按下触发器时开始或者从旋入完成后开始。
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参数 说明 默认值

追踪 允许以图形方式查看结果。

关：不进行追踪。

按下了触发器：追踪从按下工具触
发器时开始绘制。

旋入完成：追踪从旋入完成时开
始。

关闭

TAG 检查

TAG 编号为 RFID TAG，用于识别 STwrench 中的端部配件工具。

TAG 检查 说明

关闭 未进行 TAG 检查。

开启 检查端部配件工具（套筒）的 TAG 编号。TAG 编号应与拧紧程序配置中的编号相同

TAG 选择

TAG 编号为 RFID TAG，用于识别 STwrench 中的端部配件工具。

开始请求 说明

关闭 TAG 值不用于选择批次。

开启 使用端部配件工具（套筒）的 TAG 编号来选择批次序列中的某一批次。应将 TAG 编号写
入“批次序列”菜单下 Sequence edit （编辑顺序）中的标识符编号字段。

附件总线

工具附件通过附件总线与工具相连。工具附件针对控制器上的各工具配置进行单独配置。

类型 说明

ST Selector 小显示屏和按钮用于按配置选择任务或程序。

TLS Tag 工具定位系统标签用于向操作人员提供输出信号。

EHMI 小显示屏和按钮用于按配置选择任务或程序。

附件总线配置

ST Selector

ST Selector 为工具附件。它安装在工具上并与工具附件总线相连。此外，还配有小显示屏、两个输入按钮
和输出 LED 指示灯。

Display

显示屏一次显示一条信息，具有 4 个不同的页面，经配置后可在每一页显示不同的预设项。
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参数 说明

第 1 页 从列表中选择要显示的信息：

■ 最终扭矩

■ 最终角度

■ 批次计数

■ 剩余批次

■ 通用 IO 1

■ 通用 IO 2

■ 通用 IO 3

■ 通用 IO 4

■ 通用 IO 5

■ 通用 IO 6

■ 通用 IO 7

■ 通用 IO 8

■ 通用 IO 9

■ 通用 IO 10

■ 所选的拧紧程序 ID

■ 所选批次序列 ID

■ 目标扭矩

■ 目标/最终扭矩

第 2 页

第 3 页

第 4 页

ST Selector 显示、

切换时间

参数 说明

切换时间 选择在显示下一条讯息之前显示某条讯息的时间。

按钮

两个按钮可经配置按照显示的信息操作并用于浏览所列项。

参数 说明

左按钮 从快捷菜单选择一项操作。

右按钮 从快捷菜单选择一项操作。

ST Selector 按钮。

状态 LED

可启用或停用状态 LED。

参数 说明

启用结果 LED 选择所需的“开启”或“关闭”单选按钮。

启用附加 LED 选择所需的“开启”或“关闭”单选按钮。

ST Selector 状态 LED。

结果 LED 为红色、绿色和黄色，并显示与主工具 LED 一样的相同信息。
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两个附加 LED 可以显示批次正常和批次序列正常。在进行下次拧紧时这两种 LED 熄灭。

TLS Tag

工具定位系统 (TLS) 标签为工具附件。TLS Tag 安装在工具中并与工具附件总线相连。TLS Tag 是
Ubisense 定位系统的一部分，独立于控制器进行处理。除了定位外，TLS Tag 还可向操作员提供信息。所
选的输出信号可产生不同的 LED 指示灯组合。

最多可以通过 10 种不同的输出信号反映指示灯优先级。

参数 说明

信号 从快捷菜单选择触发 LED 指示灯的信号。

若为Event（事件）类型信号，选择信号持续时间。

颜色 选择 LED 指示灯颜色。

优先级 提供 10 种声音优先级级别，其中一(1)为最高优先级别。默认优先级别为五(5)。

TLS Tag 配置参数

若为两个同时信号，具有最高优先级的信号优先。当两个优先级相同的信号触发 LED 时，首先到达的信号
优先。

输出信号既可为Event（事件）类型，也可为State（状态）类型。

只要此状态激活，则状态信号启用。

事件信号在配置的时间内启用。

EHMI

EHMI 为工具附件。它安装在工具上并与工具附件总线相连。此外，还配有图形显示、三个功能按钮并可选
条形码枪。显示屏为控制器 GUI 的子设备，可以选择拧紧程序、批次序列并可查看拧紧结果。与控制器的
交互通过功能按钮实现。

在 EHMI 配置中，可以决定是开启还是关闭功能按钮。

参数 说明

启用功能按钮 “开启”表示这些按钮具有在可视菜单内配置相关设置的完整功能。

“关闭”表示这些功能按钮只可用于确认 EHMI 上的必要会话。

EHMI 按钮。

配置 QIF 附件
可以将共 15 个 QIF 附件连接至单个控制器。此外，还可以向各控制器加装多个扫描器。

可以将与控制器相连的所有 QIF 附件连接至相同的虚拟站点。每种类型附件中一种和多个套筒选择器。

QIF 附件的功能可以连接到各个不同的输入和输出信号。
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将 QIF 附件连接到虚拟站点

要将一个 QIF 附件连接到虚拟站点：

1. 在附件菜单中配置附件。

2. 将附件连接到控制器 I/O 总线。

3. 在虚拟站点菜单中选择虚拟站点，然后点击 附件下
的选择附件。

4. 在适当的附件选项卡上，点击附件和配置以便进行
连接。

■ 连接的附件在所有连接中显示。

将 QIF 附件从虚拟站点断开

要将 QIF 附件或扫描器从虚拟站点断开：

1. 在虚拟站点菜单中选择虚拟站点，然后点击 附件下的选择附件。

2. 在所有连接下，点击右侧的断开图标，即可断开。

条码枪配置
来源 > 批次 > 条码枪配置

条码枪在来源选项卡中配置。

条码枪用来读取条形码或者包含信息的 QR 码，从而选择相应的批次序列。

条码枪读取您指定的字符并将其组合成一串文本。该文本串与您在控制器中指定的预定义文本串匹配，如果
匹配，与预定义文本串关联的批次序列会被选定。

可以读取最长由 1024 个字符组成的条形码，并且它们可以包含 ASCII 表格中 32-126 位的字符。如果条
形码包含超过 1024 个字符的字符串，从位置 1025 开始往后的字符串的其余部分将被丢弃。

配置条码枪

条码枪本身必须使用美式键盘设置，随后条码枪会发出一个回车符号以终止条码字符串。

有效条码枪

如需连同 Power Focus 6000 控制器使用的、经验证的打码枪列表，请联络本地 Atlas Copco 销售代表。
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选择器配置

数字输入信息

来源 > 拧紧 > 数字输入

有关连接的数字输入的信息可以进入来源菜单，点击拧紧，然后点击数字输入找到。

套筒选择器配置

来源 > 拧紧 > 套筒选择器

套筒选择器是一个带 LED 的套筒托盘，用来引导用户完成操作，例如，引导用户完成一个批次序列。在使
用多个拧紧程序时，使用选择器非常方便。抬起套筒时，相应的拧紧程序会被选中。可以将多个套筒选择器
与各虚拟站点相连。

有关连接的套筒选择器的信息可以进入来源菜单，点击拧紧，然后点击套筒选择器找到。

配置套筒选择器

1. 进入 Configurations（配置），然后选择 Socket selector（套筒选择器），并单击右上部的加号
(+)，创建新的配置

2. 为配置命名

3. 单击 Edit（编辑）。

4. 单击 Add（添加）或 Remove（删除），达到正确的套筒槽数，然后选择需要激活的所有套筒槽（以蓝
色指示）

将一个套筒选择器连接到虚拟站点

1. 在虚拟站点菜单中进入要使用的虚拟站点，然后进入“附件”并点击选择附件。

2. 在附件项下，单击“Choose accessories”（选择附件），然后进入“Socket selector”（套筒选择
器）选项卡。

3. 在 Configuration（配置）列（左侧），选择您希望结合套筒选择器使用的配置（参见 配置套筒选择
器 [页次 99]）

4. 在 Connected accessories（已连接附件）列（右侧），选择要使用的套筒选择器。

通过 I/O 总线配置套筒选择器

1. 将套筒选择器连接至控制器的 I/O 总线。

2. 在 Virtual station > Accessories > Choose accessories > Socket selector（虚拟站点 > 附件
> 选择附件 > 套筒选择器）下，检查选择器是否出现在 Connected accessories（已连接附件）列
（右侧）

通过以太网线缆/无线配置选择器 6

选择器 6 主要概览
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选择器前视图

A 套筒或钻头支架 F 电池状态 LED（仅在无线版本上提供）

B 位置 LED 指示灯 G WLAN 状态 LED（在部分选择器上提供）

C 标签区域 H 电池（仅在无线版本上提供）

D 每个拐角的安装孔 I 移动模块（仅在无线版本上提供）

E 服务端口

选择器 6 连接概览

选择器底视图
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A 连接器盖板 E 数字输入和输出连接器

B 外部 DC 输入电源；Kycon (DC DIN) 连接器 F 以太网输出，下游连接；M12 D 编码内孔连接
器

C 以太网输入，上游连接；M12 D 编码内孔连接
器

G 电池

D 选择器背面

选择器 6 服务端口概览

服务接口

A RJ45 服务端口 C 功能按钮

B RBU 插槽

一般配置

1. 在控制器上，进入 Settings > Network（设置 > 网络），在 Factory Ethernet（出厂以太网）端口
下，检查 IP 地址（在通过无线连接配置时才需要）。

2. 打开选择器上的服务端口盖。护盖通过 2 mm 内六角螺钉固定。

3. 在服务接口将以太网线缆连接到 PC 和 RJ-45 连接器之间。

4. 确保选择器通过 PoE、外部电源或电池供电。

5. 打开 PC 的 WEB 浏览器窗口。

6. 键入网络地址：169.251.1.1 并按下 Enter（回车）键。选择器的 WEB 服务器将响应并显示选择器
WEB 接口。

7.
选择左侧导航的 Settings （设置）（默认选择此项）。Settings （设置）工作区显示配置菜
单并分为五个不同的设置：基本设置、服务端口、以太网输入、WLAN 和 PF6000。

8. 在 Ethernet in（以太网输入）部分，为所需的 LED 控制源选择 External mode（外部模式）开启或
关闭。

9. 配置的接下步骤取决于套筒选择器与控制器相连的方式（以太网线缆直接与控制器相连（默认）、以
太网线缆与工厂网络相连或通过无线连接至工厂网络）。请参阅以下操作说明，了解具体配置。

配置套筒选择器 - 通过以太网连接至控制器（默认）

只有新款 PF6000 型号才提供连接设备和菊链控制器的以太网端口 (RJ45)。要通过以太网线缆将选择
器 6 与旧款控制器型号相连，应使用适配器线缆将以太网线缆与控制器 COM 端口相连。

1. 在 Ethernet In（以太网输入）部分，请在连接至下拉选项中选择 PF6000（默认）。

2. 单击工作区右上部的 Save（保存）按钮。

3. 从服务端口拔下以太网线缆。

4. 用盖子盖住服务端并用内六角螺钉固定好。

套筒选择器出现在连接附件列表中（Virtual station > Accessories > Choose accessories >
Socket selector（虚拟站点 > 附件 > 选择附件 > 套筒选择器））

配置选择器 6 - 通过线缆连接至工厂网络
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1. 在 Ethernet In（以太网输入）部分，从连接至下拉选项中选择 Factory net（工厂网络）。

2. 为动态或静态 IP 地址配置选择 DHCP 开启或关闭。如果 IP 地址栏中要求静态 IP 地址，输入套筒
选择器的 IP 地址。

3. 在 PF6000 部分，为控制器输入选择器要连接的控制器 IP 地址（参见上文）。

4. 单击工作区右上部的 Save（保存）按钮。

5. 从服务端口拔下以太网线缆。

6. 用盖子盖住服务端并用内六角螺钉固定好。

套筒选择器出现在连接附件列表中（Virtual station > Accessories > Choose accessories >
Socket selector（虚拟站点 > 附件 > 选择附件 > 套筒选择器））

配置套筒选择器 - 通过无线连接至工厂网络

1. 在 Ethernet In（以太网输入）部分，从连接至下拉选项中选择 Factory net（工厂网络）。

2. 在 WLAN 区域，填写以下参数：

■ 启用：将单选按钮设为“YES”（是）

■ SSID：填写套筒选择器的 SSID 名称

■ 密码：填写要连接的无线网络的密码

■ 加密类型：为无线网络选择正确的加密类型（WPA-PSK 或 WPA2-PSK、EAP-TLS）

3. 在 PF6000 部分，为控制器输入选择器要连接的控制器 IP 地址（参见上文）。

4. 单击工作区右上部的 Save（保存）按钮。

5. 从服务端口拔下以太网线缆。

6. 用盖子盖住服务端并用内六角螺钉固定好。

套筒选择器出现在连接附件列表中（Virtual station > Accessories > Choose accessories >
Socket selector（虚拟站点 > 附件 > 选择附件 > 套筒选择器））

一般虚拟站点
在一般虚拟站点中，可以保存不同的特定结果报告配置。可以创建不同的过滤器，筛选特定结果。然后，将
这些配置分配到虚拟站点。

添加并编辑配置

1. 在配置菜单中，单击“General Virtual Station”（一般虚拟站点）选项卡，接着单击右上加号
(+)。

2. 给新的配置命名并单击 Edit（编辑）。

3. 在报告窗口的结果筛选器中，针对您希望在结果中纳入的参数，将开关设为 On（开启）。默认将所有
参数设为 On（开启）。

可以设定以下参数：

■ 拧松

■ 批次递增

■ 批次递减

■ 重置批次

■ 忽略拧紧程序

■ 终止顺序

■ 重置批次序列

将配置分配至虚拟站点

每个虚拟站点均有之相关的独立配置，或多个虚拟站点可以共享相同配置。

1. 进入虚拟站点菜单并选择要将配置分配到的虚拟站点。

2. 在一般项下，默认选择首个一般虚拟站点配置。单击配置名称。

3. 在弹出窗口中，从列表中选择所需的配置。在选择后将关闭弹出的窗口。
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拧紧结果

此部分简介如何访问 Power Focus 6000 控制器上的拧紧结果以及如何读取不同结果视图中给出的信息。其
中介绍了每次拧紧后的实时结果视图和 Reports（报告）菜单的 Results（结果）中提供的历史结果视图。

执行拧紧后，结果被存储到控制器中。也可使用 导出功能 [页次 111]，将结果发送至诸如 ToolsNet 之
类的外部系统或导出供分析。

实时结果
实时结果窗口显示来自控制器上不同虚拟站点的结果，上部四个窗格，下部四个窗格。这是因为可针对同一
个虚拟站点选择两个不同的结果视图同一时间显示。

轻敲结果面板打开一个窗口，您可以通过单击结果窗口侧面的箭头来查看不同的结果视图。

结果视图 - 数字

第一个窗口显示结果数字。

1. 虚拟站点名称

2. 批次序列名称

3. 顺序中的批次

■ OK 批次为绿色。

■ 正在进行批次为黄色。

■ NOK 批次为红色。

4. 批次中的拧紧

■ OK 拧紧为绿色。

■ 正在进行拧紧为黄色。

■ NOK 拧紧为红色。

5. 结果状态

NOK 拧紧会给出未成功拧紧的详细状态。

6. 目标扭矩/角度

7. 拧紧程序名称

8. 顺序中已完成的批次数目

9. 批次中已完成的拧紧次数

10.拧紧结果

结果视图 - 高-低结果

该图示显示结果是高于、低于设定限值还是在设定的限值范围内。
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1. 图示显示拧紧结果相对于给定的拧紧程序限值是过
高还是过低。扭矩值。

2. 角度值

3. 结果状态

如果拧紧 NOK，则会给出详细的原因。请参阅 NOK
结果的状态 [页次 106]一节。

结果视图 - 扩充结果

扩充结果视图会显示一些额外的拧紧结果。

第二个视图始终显示标识符(VIN)。如果第一个屏已被参数占满，则其余参数显示在第二屏中。

结果视图 - 标识符字符串

结果视图显示多个条形码扫描中包含的标识符字符串。

结果视图 - 跟踪

在绘制图结果视图中，可更好地了解拧紧行为，以对拧紧程序进行调整。根据拧紧策略，绘制图将显示不同
的拧紧参数。
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跟踪结果能够以两种不同的图形呈现：扭矩/时间和扭矩/角度。

1. 软启动

2. 旋入完成

3. 最终扭矩

存储的结果
控制器会存储所执行的每次拧紧或拧松的结果。单击某个结果将会显示与实时结果 [页次 103]中所描述的
结果窗口相同的窗口。结果列表将显示关于以下内容的信息：

■ 日期 - 执行拧紧的日期和时间。

■ 虚拟站点 - 执行拧紧所用的虚拟站点。

■ 拧紧程序 - 拧紧程序或批次/拧紧程序。

■ 结果详情 - 扭矩或角度结果，以及结果状态。

1. NOK 拧紧

2. OK 拧紧

3. OK 拧松

拧紧错误报告
将会报告错误，例如由于未正确执行拧紧或者结果与设置限值和目标值不符等。错误消息显示在屏幕上。
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报告错误时，可能为一个错误或同时发生了几个错误。由于控制器存储错误报告的空间有限，一次只能显示
一个错误。因此，错误将以优先顺序列表形式存储，始终显示要终止的最先错误。

NOK 结果的状态
有关 NOK 警告及其说明的完整列表，请参见事件 NOK 结果列表 [页次 123]
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系统管理

有关 Power Focus 6000 控制器的系统管理任务，请通过 Controller（控制器）菜单处理。可以通过
GUI、WEB GUI 或 Tools Talk 2 GUI 访问菜单。

IAM
控制器 > IAM

智能应用模块 (IAM) 是控制器中的非易失性存储。存
储模块包括所有控制器程序、配置和结果。某些模块还
可能包括额外加载的功能项。

有关可用 IAM 及其功能的完整列表，请咨询 Atlas
Copco 销售代表。

IAM 信息

硬件
控制器 > 硬件

硬件选项卡包含型号名称、序列号、触摸屏校准等控制器信息，以及控制器中各种电子板的信息。

健康状态

健康状态视图包含有关电池状态和控制器温度的信息。

控制器电池

PF6000 电池位于控制器前板内，用作部分系统元件（如内部时钟）的备用电源。电池状态每天及在控制器
重启时都会更新一次。当电池电量接近完全耗尽时，将显示一条警告信息(3011)。在弹出警告信息时，应尽
快更换电池。
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1. 单击控制器

2. 单击硬件

3. 控制器电池状态列在健康状态下。

控制器温度

控制器温度由 PF6000 持续监控。受支持的温度单位为摄氏度(°C)和华氏度 (°F)，默认单位为摄氏度。
可以在两个单位之间切换，而无需重启控制器。当控制器温度超过最大温度时，停用驱动级并将显示一条警
报(3010)。当控制器温度低于温度限值时，会再次启用驱动级。

用户通过显示器或 Web GUI 可以查看最近测量的控制器温度，以及测量时的具体时间。

1. 单击控制器

2. 单击硬件

3. 控制器温度列在健康状态下

软件
控制器 > 软件

有关在 Power Focus 6000 控制器中提供的两个软件版本的版本号，请在软件选项卡下查看。

在多个控制器上执行升级时，安装另一个版本的控制器软件会比较有用。当生产准备切换到升级的软件时，
既可通过控制器 GUI 在本地激活新的软件版本，也可通过带 WEB GUI 或装有 Tools Talk 的远程计算机激
活新的软件版本。

通过将存储有软件的 USB 闪存驱动器连接到控制器的 USB 端口，或通过使用 WEB GUI，可以安装新版软
件。

软件更新选项只有在通过 PC 访问控制器 GUI 时可见。在将装有有效软件版本的大容量存储设备插入
USB 端口时，会弹出更新软件的提示信息。

软件更新文件不得解压缩，并且必须存储在 U 盘根目录下名为 PFImages 的文件夹中。

更新软件版本不会传输控制器配置或拧紧程序。

通过 USB 接口更新控制器软件

从 U 盘安装软件：

1. 当 U 盘连接到控制器时，安装向导会自动启动。如果 U 盘中有几种可用软件版本，将显示一个包含
不同软件升级文件的列表。

2. 选择软件升级文件进行安装，然后遵循说明完成安装。

USB 闪存盘需具有一个可用的分区并进行格式化，以供 Linux 运行使用。可能的格式类型有 FAT 或
NTFS。

通过 WEB GUI 更新控制器软件

从 WEB GUI 安装软件：

1. 在控制器菜单中，进入软件，然后选择 软件更新并单击浏览。

2. 浏览并选择软件压缩文件，并按照说明完成安装。

软件激活
控制器可存储两种安装的软件版本。通过使用“软件激活”，可选择要使用哪种软件版本。既可通过控制器
GUI 在本地激活软件，也可通过 WEB GUI 远程激活软件。

激活过程需要重新启动控制器。

要激活安装的软件，请执行以下操作：

1. 在控制器菜单中，进入软件。
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2. 触摸 软件激活开关以便进行存储并遵循说明操作。

许可管理器
控制器 > 许可管理器

在使用 IAM 时，可以通过依靠 Tools Talk GUI 处理
的许可服务器安装与之兼容的 TurboTight 和
TrueAngle compensation（TrueAngle 补偿）等许可或
获许可的功能。此外，还可通过 USB 闪存盘安装许可
证。

分配给 Power Focus 6000 控制器的许可证可在许可管
理器选项卡下的列表中查看。

许可信息

功能管理系统介绍

在通过动态许可方案需要附加功能时，Functionality Management System（功能管理系统，FMS）将允许
Atlas Copco 客户使用所需的其他功能。

在完成业务交易时，Atlas Copco License Portal（Atlas Copco 许可证门户网站，ACLP）中的客户帐户在
24 小时内会自动接收到所购功能并可以许可证文件的形式下载这些功能。

将此功能文件（包含在许可证协议中）加载到 Local License Server （本地许可证服务器，LLS），在此
进行解码并进行分配。

随之创建可以在许多控制器中使用的功能项池。在需要时，可以将所需的功能项上传至控制器；当不再需要
时，功能项会自动回到功能池。

在 Atlas Copco 许可证门户网站（ACLP），可以管理具有所有功能项、权限的帐户并从许可证服务器返回
许可证或将其返回至许可证服务器。

本文件不涉及在 ACLP 中创建和管理客户帐户。

功能管理系统 - 手动分配功能项

每个控制器都有一个许可证管理器 (LM)。
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控制器的许可管理器负责处理功能项并在控制器和 USB 设备之间传输。

USB 闪存盘是许可证分配服务器。其存储器的一部分用作受信任的存储区，其中包含功能项池。需要时，在
将 USB 设备插入控制器后，许可管理器可从服务器加载功能项。当不再需要时，功能项会回到服务器池。

采用手动分配架构的功能管理系统

A Atlas Copco 许可证门户网站 B 客户办公场所的计算机，可以通过互联网与外
部服务器进行通信。

C USB 闪存盘 - 功能分配服务器。 D 控制器

E 控制器内的许可管理器

此图仅显示 FMS 及功能项的分发。出于其他原因，控制器可与网络相连。

使用许可传送器的 FMS 流程如下：

1. 客户从 Atlas Copco 订购所需的功能项。

2. 在完成业务交易时，客户可从 Atlas Copco License Portal（Atlas Copco 许可证门户网站，ACLP）
下载功能项或以其他方式接收文件。将功能文件载入在此完成解码的本地许可证服务器 (LLS)。随之
创建可以在许多控制器中使用的功能项池。

3. 许可文件从计算机传输至 USB 闪存盘的通用存储区。

4. 从计算机中删除 USB 闪存盘并将其插入支持 FMS 的控制器。

5. 控制器的许可管理器读取整个文件，在完成文件解码后，将其从通用存储区删除，同时将内容传输至
USB 闪存盘的受信任存储区。现在，受信任的存储区包含可以在许多控制器中使用的功能项池。

6. 许可管理器可以将功能项从分配服务器迁移至控制器，或在不再需要时将功能项从控制器移至分配服
务器。

7. 将 USB 设备从控制器删除并移至下一个要求做出功能变更的控制器。

如果需要更多的功能项，可以从 Atlas Copco 订购并下载新的文件。

USB 闪存盘

功能管理系统 (FMS)使用专门的 USB 设备从控制器或向控制器传输功能。

USB 闪存盘包含通用存储区和仅可通过控制器的许可管理器访问的受信任存储区。

将从 Atlas Copco 购买的功能项下载到通用存储区。首次将 USB 设备插入含 License manager（许可管理
器）的控制器时，系统将检测文件并进行解码，同时将功能项传输至仅可通过许可管理器访问的受信任存储
区。

USB 设备不仅可用作通用存储驱动器，而且还可作为采用受信任存储的分配服务器。
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在插入 USB 设备时控制器上的窗口随之打开。

如果将 USB 闪存盘用作分配服务器，则不得使用网络分配服务器。任何试图使用多个分发服务器的尝
试都可能导致功能项永久丢失。

导出/导入配置
控制器 > 导出/导入

导出和导入功能用于在Reports（报告）菜单中导出事件和拧紧结果，以供在外部程序中进行分析，以及能
够在控制器之间传送拧紧程序、批次和控制器配置。

导出功能用于：

■ 从线缆工具及连接的无线工具导出拧紧结果和事件，以供进一步处理。

■ 导出日志文件，以用作 Atlas Copco 服务工程师的调试援助。

■ 导出可用于将设置复制到另一个控制器的控制器配置

从控制器中导出何种内容存在三种选择：所有控制器信息、设置和配置以及来自连接工具的日志。设置和配
置选项仅导出相关设置且执行时用时较小。所有控制器信息、设置和配置均不包含连接工具上的信息。

当前，仅可导出 STB、SRB 和 TBP 工具的工具日志。

在使用导入功能时，拧紧程序、批次、附件和控制器的所有设置都将更新为导入文件的设置。但是，不会导
入网络、PIN 以及结果和事件的设置。

在从控制器 GUI 中导出文件时，确保将正确格式的 USB 存储设备连接至控制器的 USB 端口，这是因为此
为存储所导出文件的存储区。在从 WEB GUI 导出文件后，将存储在浏览器的下载区。注意：在控制器未连
接工具的情况下，当选择“来自连接工具的日志”选项时，仍将导出一个文件。此文件不包含任何信息。

导出的信息和文件格式

导出的文件

导出的文件是一个压缩文档，其中包含一个具有相关设置的二进制文件，以及两个包含结果和事件的字符分
隔值 (csv) 文件。

在选择设置和配置后，不会将包含结果或事件的文件导出到数据文档。
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文件 说明

PFExport__<Controller name>_<Time
stamp>_Events.csv

以分号分隔的文件，其中包含以下信息：

■ 严重性：事件的类型

■ 日期和时间：事件发生时的时间戳

■ 代码：事件 ID

■ 描述：对事件的简短描述

■ 虚拟站点：虚拟站点 ID

PFExport__<Controller name>_<Time
stamp>_Results.csv

以分号分隔的文件，其中包含以下信息：

■ 拧紧类型：多工具、单工具、单工具批次或多工具
批次。

■ 虚拟站点名称

■ VIN：车辆识别码

■ 日期和时间：结果发生时的时间戳

■ 批次序列名称：批次序列名称

■ 批次序列计数器：批次序列中的批次编号

■ 批次计数：批次中的实际拧紧次数

■ 螺栓名称

■ 状态：拧紧或拧松状态 OK 或 NOK

■ 状态附加信息：对结果状态的简短描述

■ 拧紧程序名称

■ 目标扭矩：目标扭矩值

■ 最终扭矩：最终的扭矩值

■ 目标角度：目标角度值

■ 最终角度：最终的角度值

■ 旋入角度：旋入角度值

■ 扭矩调整因数：在使用 TurboTight 时补偿剩余扭
矩和动态扭矩之间差值的因数。

■ 切断时电流

■ TrueAngle 补偿

■ 旋入完成时间

■ 达到最终扭矩时间

ExportInfo.txt 关于控制器设置和控制器软件的信息。

settings/settings.bin 一个包含所有拧紧程序和批次设置、附件配置和控制器
设置的二进制文件，例如：语言、扭矩单位、现场总线
数据、日期和时间，以及结果视图。

导出的信息

导出的 csv 文件格式

导出的 csv 文件使用不同的字符分隔各个字段，具体字符情况取决于语言设置。有关详情，请参见下表。

语言 日期/时间 字段分隔符 数字格式

英语 (en_US) MM/dd/yyyy hh:mm:ss , 123.456

捷克语 (cs_CZ) dd.MM.yyyy hh:mm:ss ; 123,456

德语 (de_DE) dd.MM.yyyy hh:mm:ss ; 123,456

西班牙语 (es_ES) dd/MM//yyyy hh:mm:ss ; 123,456

法语 (fr_FR) dd/MM/yyyy hh:mm:ss ; 123,456
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语言 日期/时间 字段分隔符 数字格式

韩语 (ko_KR) yyyy-MM-dd hh:mm:ss , 123.456

意大利语 (it_IT) dd/MM/yyyy hh:mm:ss ; 123,456

日语 (ja_JP) yyyy/MM/dd hh:mm:ss , 123.456

葡萄牙语(pt_BR) dd/MM/yyyy hh:mm:ss ; 123,456

俄语 (ru_RU) dd.MM.yyyy hh:mm:ss ; 123,456

瑞典语 (sv_SE) yyyy-MM-dd hh:mm:ss ; 123,456

中文 (zh_CN) yyyy/MM/dd hh:mm:ss , 123.456

以不同语言表示的日期格式

从 WEB GUI 导出或导入

当从 WEB GUI 使用此功能时，系统将显示一条选择保存或检索导出文件位置的提示信息。

从控制器导出或导入

当从控制器 GUI 使用此功能时，必须连接 USB 闪存盘，才能导出和导入数据。

需要格式化 USB 闪存盘并为 Linux 运行提供分区。可能的格式类型有 FAT 或 NTFS。

在控制器间导出和导入

控制器可能具有不同类型的 IAM 模块，这些模块支持不同数量的拧紧程序、批次或虚拟站点。

控制器可以导出适用于当前类型 IAM 模式的所有配置。

控制器无法导入从不同类型 IAM 模式中导出的文件。这同样适用于使用 ToolsTalk 的情况。
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事件

阅读事件中给出的信息
事件包含描述已发生事件的信息以及部分系统信息，用于辅助描述何时何地发生什么事件。

事件信息窗口

1. Heading（标题） - 描述事件发生在系统的哪个部
分。

2. Event name（事件名称） - 对事件进行的简短描
述。

3. Virtual station（虚拟站点） - 如果事件与控制
器的虚拟站点有关，将会显示虚拟站点名称。

4. Code（代码） - 具有唯一性的四位数字编号，用于
区分事件。

5. Module（模块） - 描述事件发生在系统的哪个部
分。

6. Type（类型） - 信息、警告或错误。

7. Time（时间） - 事件发生的日期和时间。

时间类型
事件分成三类；信息、警告和错误。

信息事件

信息事件指的是，因用户或系统执行的动作而发生的引
人注目的事件。信息事件不需要用户采取任何特殊行
动。

信息事件



Power Focus 6000 ZH 事件

© Atlas Copco Industrial Technique AB - 9836 7446 17 115

警告事件

警告事件表示可能影响系统性能或导致人员受伤的潜在
严重状况。

警告事件

错误事件

警告事件表示中止运行之类的严重状况，几乎全都需要
用户对设置或配置进行更改才能继续。

错误事件

配置事件
设置 -> 事件

部分选项无法更改且以灰色显示。
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每个事件均有默认设置，规定其是否应该确认(Ack)、
记录(Log)或显示(Disp)。这些设置可在 Settings（设
置）菜单的 Events（事件）中配置。

事件列表

Power Focus 6000 的事件代码
事件用于通知用户，系统中某些状态发生变化或出现某些状态。它们的类型不同，需要采取不同的行动处
理。

上述的部分过程只能由 Atlas Copco 授权的服务提供商执行。

事件代码 组 说明

1000-1999 控制器，工具 控制器和工具事件。

2000-2999 工具 工具事件。

3000-3999 控制器、驱动器、通道、配置 控制器与驱动器事件，以及步骤同
步事件。

4000-4999 过程 拧紧过程事件。

5000-5999 配置 程序配置事件。

6000-6999 配件 配件事件。

7000-7999 消息 消息。

表格标题 说明

事件代码 唯一事件编号。

类型 事件类型：

■ 信息

■ 警告

■ 错误

名称 事件的描述性名称。
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表格标题 说明

说明 对事件及其发生原因的简短描述。

程序 如果适用，步骤中会包含关于如何清除事件的说明。

A - 确认 告知用户该事件是否需要确认，然后才能继续。此列表中的值为默认值。

L - 记录 告知用户该事件是否要保存在事件日志中。此列表中的值为默认值。

D - 显示 告知用户该事件是否要显示在屏幕上。此列表中的值为默认值。

事件

说明 程序 L D A代码 类型 名称

1000 信息 控制器已启动 控制器已启动。 不适用 X

1001 警告 控制器序列号
已更新

如果 IT 板盒序列号（控制器序
列号）不同于 AUX 板盒序列
号，会在启动时生成。AUX 板盒
在现场视为不可替代。控制器在
更新序列号时将会重启。

更换 IT 板或盒。 X X X

1010 信息 工具已连接 工具已连接。 不适用 X X

1011 信息 工具已断开 工具已断开。 不适用 X X

2000 警告 电池电量低 更换电池。 X X

2001 警告 电池电量用完 更换电池。 X X

2009 警告 备份电池电压
低

控制器备份电池电量几乎耗尽 更换电池 X X

2010 错误 工具软件版本
不匹配

工具和控制器软件版本不兼容。 请对工具进行维修 -
更新工具软件。

X X X

2012 警告 工具通信错误 工具和控制器之间的通信中断。 重新定位天线布置。 X

2013 警告 方向选择环位
置错误

工具方向开关位于故障位。 如果频繁出现 - 请
对工具进行维修。

X X

2014 警告 工具过热 工具过热。 X X

2015 错误 工具温度传感
器错误

X X

2020 警告 工具需要电机
调谐

工具需要电机调谐。 执行电机调谐。 X X

2021 警告 电机调谐失败 电机调谐失败。 完成电机调谐或请对
工具进行维修。

X

2022 信息 电机调谐完成 电机调谐完成。 不适用 X

2023 警告 工具需要开口
端调整

工具需要开口端调整。 执行开口端调整。 X X

2024 警告 开启开口端失
败

开启端调整失败。 尝试再执行一次开头
端调整。如果又失败
了，请对工具进行维
修。

X

2025 信息 开启开口端成
功

开口端调整成功。 不适用 X

2026 警告 开口端失败 开口端位置失败。 再次按下触发器，并
等待定位完成。如果
又失败了，请对工具
进行维修。

X X

2030 错误 工具内存损坏 工具存储器损坏。 维修该工具。 X X X

2031 错误 工具附件内存
损坏

工具附件存储器损坏。 维修工具附件。 X X X

2040 错误 系统检查失败 X X X

2041 错误 扭矩传感器错
误

校准错误或工具报告传感器错误
时会生成该错误。

维修该工具。 X X
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事件

说明 程序 L D A代码 类型 名称

2042 错误 角度传感器错
误

维修该工具。 X X X

2043 错误 工具接地故障
报错

X X X

2044 信息 工具保养间隔
已过

表示需要对工具进行保养。超过
设定的拧紧数时触发。

执行工具维修。 X X

2045 警告 工具校准数据
无效

如果校准数据验证失败。 维修该工具。 X X

2046 信息 工具校准指示
符

表示需要进行工具校准。在设置
中启用校准警报并且当前时间大
于下次校准日期时，会触发校准
工具。

维修该工具。 X X

2047 信息 自动更新服务
数据校验和

指示已自动更新服务数据校验
和。

不适用 X X

2050 错误 工具参数文件
不受支持

所需的工具参数缺失。 更新工具参数。 X X

2060 信息 意外触发方式 用于防止连接了附件的工具启
动。

不适用 X X

2070 信息 工具不受支持 工具没有许可证/不受支持。 不适用 X X

2071 错误 工具内存损坏 工具描述符已损坏。 维修该工具。 X X

2072 信息 未知的设备已
连接

X X

2073 警告 工具触发器监
管失效

HW 通道故障。工具触发器的硬
件监管和软件监管不匹配。

X X

2074 警告 工具标识电路
板故障

工具标识电路板故障。 维修该工具。 X X

2075 警告 工具风扇电压
故障

工具风扇电压故障。 维修该工具。 X X

2076 警告 工具附件总线
电压故障

工具附件总线电压故障。 维修该工具。 X X

2077 警告 工具触发器传
感器错误

工具触发器传感器错误。 维修该工具。 X X

2078 信息 工具拧紧程序
已更新

X X

2079 错误 工具线缆不受
支持

工具线缆已损坏。线缆的插头不
对应或已受损。

切换线缆。 X X

2080 错误 工具电池故障 直流电压太高或太低。电池故
障。

联系 Atlas Copco
服务代表并将电池送
回 Atlas Copco（不
得重复使用！）。

X X

2081 错误 达到工具电流
限值

达到电流限值且驱动装置会被禁
用。

维修该工具。 X X

2082 错误 工具电流测量
值有误差

电流测量值有误差。无法测得可
靠的电流结果。

维修该工具。 X X

2083 错误 工具内部错误 各种 STB 内部硬件错误。 维修该工具。 X X

2084 错误 工具内部软件
错误

各种 STB 内部软件错误。 维修该工具。 X X

2085 错误 工具 RBU 错误 工具软件检测到 RBU 错误。 检查当前是否安装了
RBU。如果错误仍然
存在，请对工具进行
维修。

X X

2086 错误 工具停转 工具电机停转。 维修该工具。 X X
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2093 警告 脉冲单元油位
低

所连接脉冲工具的油位低。 维修该工具 X X

2094 警告 脉冲单元油位
空

所连接脉冲工具的油位低于所需
的工作油位

维修该工具 X X X

2100 信息 删除了
smartHead

已删除 STwrench smartHead。 重新连接 smartHead
并重启扳手。

X X

3000 错误 控制器内部软
件错误

控制器软件错误。 联系服务人员。 X X X

3010 警告 系统过热 控制器过热。 降温。 X X

3020 控制器硬件故
障

3021 警告 系统电压问题 直流电压太高或太低。 不适用 X X

3030 错误 IP 地址与网络
上的另一个节
点冲突

设置的 IP 地址已经被同一网络
上的其他设备占用。

更改其中一个设备的
IP 地址。

X X

3031 信息 网线断开 工厂端的载体已丢失。 检查线缆连接。 X X

3032 信息 射频配对已开
始

工具配对已启动。 不适用 X X

3033 信息 无线电配对成
功

工具配对成功。 不适用 X X

3034 错误 射频配对失
败，未找到任
何工具

扫描射频点时未发现任何可与控
制器配对的工具。

将工具设为配对模式
并重试。

X X

3035 错误 无线电配对失
败，检测到不
止一个工具

扫描射频点时，控制器找到的工
具多于一个

控制器开始配对模式
时，应确保只有一个
工具处于配对模式
下。

X X

3036 错误 与工具通信
时，射频配对
失败

配对过程中，发生控制器连接中
断、意外的应答或超时问题。

再次尝试执行配对。
如果又失败了，请对
工具进行维修。

X X

3040 警告 紧急停止 因紧急停机，驱动装置被禁用。 重置紧急停机。 X X

3050 信息 系统时钟已更
新

系统时钟已更新。 不适用 X

3051 错误 系统时钟错误 实时时钟 (RTC) 硬件的时间读
数错误。

更换 RTC 的电池。 X X X

3052 警告 远程启动配置
出错

HW 与 SW 的远程启动配置不匹
配。

检查并校验 HW 指拨
开关是否与选定启动
来源相匹配。

X X

3059 连接 Atlas
Copco 许可证
管理器失败

表明控制器未能连接到本地许可
证管理器来获得许可证。

查看本地网络。如果
再次失败，请对控制
器进行维修。

X X

3060 虚拟站许可证
超出的数目

表明使用中的虚拟站数目大于虚
拟站实际许可数目。

删除无许可证的虚拟
站或联络本地许可证
服务器来获取更多许
可证。

X X X

3500 错误 许可管理器一
般错误

X X X

3501 错误 许可管理器同
步错误

X X X

3502 信息 许可管理器同
步已完成

X

3520 警告 TurboTight 未
获许可

TurboTight 许可不可用。 检查许可证。 X X
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3521 警告 真的角度未获
许可

TrueAngle 许可不可用。 检查许可证。 X X

4010 信息 工具被数字输
入锁住

通过数字输入信号锁定工具。 不适用 X X

4011 信息 工具被开发协
议锁定

通过开放协议锁定工具。 不适用 X X

4012 信息 工具被现场总
线锁定

通过现场总线锁定工具。 不适用 X X

4015 信息 拧松被禁用 在拧紧程序中禁用拧松 X X

4016 信息 拧紧已禁用 X X

4020 信息 NOK 拧紧过多 超过了批次中的最大持续 NOK
拧紧

X X

4025 信息 未选择拧紧程
序

未选择拧紧程序。 选择拧紧程序或批次
序列。

X X

4030 信息 批次顺序取消 X X

4031 信息 完成批次序列
所需的最大时
间。

X X

4032 信息 完成首次拧紧
所需的最大时
间。

X X

4035 信息 通过线路控制
锁定

X X

4040 信息 经备用标识符
锁定

工具被备用标识符锁定。 X X

4050 无效的套筒配
置

X X

4060 信息 工具在批次完
成时锁定

当批次序列完成时借助标记工具
锁定批次时，本事件会在用户按
下触发器时生成。

在完成时采用信号解
锁工具解锁。

X X

4070 信息 手动模式 表明已为虚拟站启用手动模式

4071 信息

4500 信息 结果 - 驱动故
障

4501 信息 结果 - 重复拧
紧

在重复拧紧检测功能开启时试图
拧紧已拧紧的螺栓。

4502 信息 结果 - 软启动
扭矩较低

软启动扭矩低于最小水平。

4503 信息 结果 - 软启动
扭矩较高

软启动扭矩超过最大水平。

4504 信息 结果 - 自攻扭
矩较高

自攻扭矩超过最大水平。

4505 信息 结果 - 自攻扭
矩较低

自攻扭矩低于最小限值。

4506 信息 结果 - 安全扭
矩较低

自动计算扭矩值，确保正确安装
扭矩传感器。

4507 信息 结果 - 旋入扭
矩较高

旋入扭矩超过最大水平。

4508 信息 结果 - 旋入角
度较高

旋入角度超过最大水平。

4509 信息 结果 - 旋入时
间较高

旋入时间超过最大限值。
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4510 信息 结果 - 旋入时
间较低

旋入时间低于最小限值。

4511 信息 结果 - 旋入扭
矩较低

旋入扭矩低于最小水平。

4512 信息 结果 - 旋入角
度较低

旋入角度低于最小水平。

4513 信息 结果 - 最终扭
矩较高

最终步骤扭矩超过最大水平。

4514 信息 结果 - 最终角
度较高

最终步骤角度超过最大水平。

4515 信息 结果 - 最终扭
矩较低

最终步骤扭矩低于最小水平。

4516 信息 结果 - 最终角
度较低

最终步骤角度低于最小水平。

4517 信息 结果 - 拧紧超
时

超过拧紧时间限值。

4518 信息 结果 - 触发器
丢失

达到目标前工具触发器已松开。

4519 信息 结果 - 打滑 套筒从螺母上滑脱。

4520 信息 结果 - 在最终
步骤前达到目
标

在拧紧程序的最终步骤前达到目
标扭矩。

4521 信息 结果 - 后视图
扭矩较低

后视图扭矩低于最小水平。

4522 信息 结果 - 后视图
扭矩较高

后视图扭矩超过最大水平。

4523 信息 结果 - 未达到
后视图扭矩间
隔

未达到后视图扭矩间隔。

4524 信息 结果 - 未达到
扭矩补偿间隔

在未达到旋入端前的扭矩补偿间
隔角度。

4525 信息 结果 - 舒适停
机最小值

4526 信息 结果 - 安全电
流监测传感器
不匹配

电流监测错误。

4527 信息 结果 - 舒适停
机最大值

4528 信息 结果 - 软启动
角度较高

软启动角度超过最大水平（四
步）。

4529 信息 结果 - 软启动
角度较低

软启动角度低于最小水平（四
步）。

4530 信息 结果 - 第一角
度较高

初始步骤角度超过最大水平（四
步）。

4531 信息 结果 - 第一角
度较低

初始步骤角度低于最小水平（四
步）。

4532 信息 结果 - 第一扭
矩较高

初始步骤扭矩超过最大水平（四
步）。

4533 信息 结果 - 第一扭
矩较低

初始步骤扭矩低于最小水平（四
步）。

4534 信息 结果 - 第一时
间较高

初始步骤时间超过最大水平（四
步）。
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4535 信息 结果 - 第一时
间较低

初始步骤时间低于最小水平（四
步）。

4536 信息 结果 - 最终时
间较高

最终步骤时间超过最大水平（四
步）。

4537 信息 结果 - 最终时
间较低

最终步骤时间低于最小水平（四
步）。

4538 信息 结果 - 最终监
管扭矩较低

4539 信息 结果 - 软启动
时间较高

软启动时间超过最大水平（四
步）。

4540 信息 结果 - 软启动
时间较低

软启动时间低于最小水平（四
步）。

4541 信息 结果 - PVT 补
偿溢出

4542 信息 结果 - 贴合监
控低

4543 信息 结果 - 贴合监
控高

4544 信息 结果 - 贴合坡
度高

4545 信息 结果 - 无剩余
扭矩

4546 信息 结果 - 过速

4547 信息 结果 - 有效拧
松

4548 信息 结果 - 终值低
于目标值

最终扭矩低于拧紧程序中设定的
目标扭矩。

4549 信息 超过
TurboTight 时
间限制

超过了 TurboTight 时间限值。

4550 信息 结果 - 旋入脉
冲较高

4551 信息 结果 - 旋入脉
冲较低

4552 信息 结果 - 最终脉
冲较高

4553 信息 结果 - 最终脉
冲较低

5010 警告 无效的拧紧程
序参数值

所选拧紧程序中的参数无效。 检查所选拧紧程序的
配置，查找并更改参
数值。

X X

5020 信息 主触发器并非
启动来源

当配置为只通过下压式开关启动
且用户按压主触发器时生成。直
到用户按压下压式开关时生成。

按压下压式开关以启
动工具。

X X

6010 信息 附件已连接 附件已连接至控制器。 X X

6020 信息 附件已断开 附件已从控制器断开。 X X

6021 警告 现场总线脱机 现场总线无通信。 X X X

6030 警告 附件地址冲突 两个或更多附件使用相同的地址
连接。

更改附件的地址。 X X X

6040 警告 附件通信错误 附件出现间歇的通信错误。 校验线缆和连接器。 X X

6041 警告 现场总线错误 现场总线出现通信错误。 X X X



Power Focus 6000 ZH 事件

© Atlas Copco Industrial Technique AB - 9836 7446 17 123

事件

说明 程序 L D A代码 类型 名称

6050 信息 所选套筒错误 没有选择任何套筒或选择了错误
的套筒时生成。

X X

6090 警告 无法识别条码
枪

未找到唯一序列号时。 配置条形码阅读器设
备。

X X X

7010 信息 要显示的消息
文本

显示消息的通用事件。 无 X

NOK 结果列表

错误消息 说明 GUI 位置

驱动错误 ?? ??

重复拧紧 试图拧紧已拧紧的螺栓。 拧紧参数（编辑） > 重复拧紧检测

软启动扭矩低于最小值 软启动扭矩低于最小水平。 [Four Step] 拧紧参数（编辑） >
（第 1 步） 软启动 > 扭矩最小值

软启动扭矩超过最大值 软启动扭矩超过最大水平。 拧紧参数（编辑） > （第 1 步）
软启动 > 扭矩最大值

自攻扭矩超过最大值 自攻扭矩超过最大水平。 拧紧参数（编辑） > （第 2 步）
自攻 > 扭矩最大值

自攻扭矩低于最小值 自攻扭矩低于最小限值。 拧紧参数（编辑） > （第 2 步）
自攻 > 扭矩最小值

安全扭矩限值低 自动计算扭矩值，确保正确安装扭
矩传感器。

不适用

旋入扭矩超过最大值 旋入扭矩超过最大水平。 拧紧参数（编辑） > （第 2 步）
旋入扭矩限值 > 扭矩最大值

旋入角度超过最大值 旋入角度超过最大水平。 拧紧参数（编辑） > （第 2 步）
旋入角度限值 > 角度最大值

旋入超过最大时间限制 旋入时间超过最大限值。 拧紧参数（编辑） > （第 2 步）
旋入角度限值 > 时间最大值

旋入低于最小时间限制 旋入时间低于最小限值。 拧紧参数（编辑） > （第 2 步）
旋入角度限值 > 时间最小值

旋入扭矩低于最小值 旋入扭矩低于最小水平。 拧紧参数（编辑） > （第 2 步）
旋入扭矩限值 > 扭矩最小值

旋入角度低于最小值 旋入角度低于最小水平。 拧紧参数（编辑） > （第 2 步）
旋入角度限值 > 角度最小值

最终步骤扭矩超过最大值 最终步骤扭矩超过最大水平。 拧紧参数（编辑） > （第 3 步）
最终步骤 > 扭矩限值 手动 > 扭矩
最大值

最终步骤角度超过最大值 最终步骤角度超过最大水平。 拧紧参数（编辑） > （第 3 步）
最终步骤 > 角度最大值

最终步骤扭矩低于最小值 最终步骤扭矩低于最小水平。 拧紧参数（编辑） > （第 3 步）
最终步骤 > 扭矩限值 手动 > 扭矩
最小值

最终步骤角度低于最小值 最终步骤角度低于最小水平。 拧紧参数（编辑） > （第 3 步）
最终步骤 > 角度最大值

拧紧超时 超过拧紧时间限值。 ??

扳机丢失 达到目标前工具触发器已松开。 不适用

滑脱 套筒从螺母上滑脱。 拧紧参数（编辑） > （第 3 步）
拧紧参数 > 滑脱检测时间

在最终步骤之前达到目标 在拧紧程序的最终步骤前达到目标
扭矩。

目标扭矩
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后视图扭矩低于最小值 后视图扭矩低于最小水平。 拧紧参数（编辑） > （第 2 步）
后视图扭矩 > 扭矩最小值

后视图扭矩超过最大值 后视图扭矩超过最大水平。 拧紧参数（编辑） > （第 2 步）
后视图扭矩 > 扭矩最大值

未达到柱状图扭矩区间 未达到后视图扭矩间隔。 拧紧参数（编辑） > （第 2 步）
后视图扭矩 > 扭矩最小长度

未达到扭矩补偿区间 在未达到旋入端前的扭矩补偿间隔
角度。

拧紧参数（编辑） > （第 3 步）
扭矩补偿值 > 扭矩补偿点

已超过工具移动限度 移动工具超过设定的角度限值。 拧紧参数（编辑） > （第 1 步）
TrueAngle 补偿（开启）；工具移
动限值 > 正/负

当前监控错误 电流监测错误。 拧紧参数（编辑） > （第 1 步）
电流监测（开启）

软启动角度超过最大值 软启动角度超过最大水平。 [Four Step] 拧紧参数（编辑） >
（第 1 步） 软启动 > 角度最大值

软启动角度低于最小值 软启动角度低于最小水平（四
步）。

[Four Step] 拧紧参数（编辑） >
（第 1 步） 软启动 > 角度最小值

最初步骤角度高 初始步骤角度超过最大水平（四
步）。

[Four Step] 拧紧参数（编辑） >
（第 3 步） 初始步骤 > 初始角度
最大值

最初步骤角度低 初始步骤角度低于最小水平（四
步）。

[Four Step] 拧紧参数（编辑） >
（第 3 步） 初始步骤 > 初始角度
最小值

最初步骤扭矩高 初始步骤扭矩超过最大水平（四
步）。

[Four Step] 拧紧参数（编辑） >
（第 3 步） 初始步骤 > 初始扭矩
最大值

初始步骤扭矩低于最小值 初始步骤扭矩低于最小水平（四
步）。

[Four Step] 拧紧参数（编辑） >
（第 3 步） 初始步骤 > 初始扭矩
最小值

初始步骤超过最大时间限制 初始步骤时间超过最大水平（四
步）。

[Four Step] 拧紧参数（编辑） >
（第 3 步） 初始步骤 > 时间最大
值

初始步骤低于最小时间限制 初始步骤时间低于最小水平（四
步）。

[Four Step] 拧紧参数（编辑） >
（第 3 步） 初始步骤 > 时间最小
值

最终步骤超过最大时间限制 最终步骤时间超过最大水平（四
步）。

[TurboTight, Four Step] 拧紧参
数（编辑） > （第 3 步） 最终步
骤 > 时间最大值

最终步骤低于最小时间限制 最终步骤时间低于最小水平（四
步）。

[TurboTight, Four Step] 拧紧参
数（编辑） > （第 3 步） 最终步
骤 > 时间最小值

最后一次监控时的扭矩低 ?? ??

软启动超过最大时间限制 软启动时间超过最大水平（四
步）。

[Four Step] 拧紧参数（编辑） >
（第 1 步） 软启动 > 时间最大值

超过 TurboTight 时间限制 ?? ??

贴合监控高 ?? ??

无剩余扭矩 ?? ??

超速 ?? ??

NOK 拧紧的状态
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参考

术语与定义

术语 同义词 定义 注意

批次 使用相同拧紧程序和套筒
进行多重拧紧

批次序列 顺序 使用不同的拧紧程序和套
筒组合进行多重拧紧

控制器 GUI 控制器按钮或触摸屏式用
户界面

事件 控制器和工具状态信号

最终角度 拧紧循环结束时测得的实
际角度值

最终扭矩 拧紧循环结束时测得的实
际扭矩值

GUI 用户接口由交互式图形元
素组成，如显示器上的窗
口、图标和符号

HMI 人机界面 工具或控制器的用户界面 HMI 既可以是计算机上基
于 Web 的界面，也可以是
控制器上的触摸屏。

IAM 智能应用模块 控制器中的可拆卸式模
块，包含程序、配置参数
和拧紧结果

线路结构 在 ToolsTalk 中按照结
构、文件夹和子文件夹排
序并分组控制器

利用线路结构方法，能够
以结构化的方式分组大量
控制器，提升控制器的直
观性。

返回查看扭矩 用于监控并检测旋入完成
之前的最大和最小扭矩值
的功能

扭矩柱状图的用法之一就
是用在自锁紧螺母上。

拧紧程序 参数集 用于控制并监控单次拧紧
动作并存储其拧紧结果的
参数与值的配置

推送 将 ToolsTalk 中保存的数
据传输到数据库内存

QIF 高质量集成式拧紧 完全集成系列的螺母扳
手、控制器、附件以及流
程监控工具，可在工业组
装系统中保证拧紧的高质
量和可追溯性

QIF 由 Atlas Copco 开
发，非常适合用于摩托车
行业和其他需要大量连接
件的装配情形。QIF 概念
还包含过程监控与文档备
案。

QIF 附件 QIF 中用作操作员通信和
指导的附件

用于在系统与操作员之间
通信的附件产品。例如：
条形码枪、操作员面板、
堆叠灯和套筒选择器。通
过通信，可改善装配过程
的质量与可追溯性。

快速拧紧步骤 拧紧策略 是一种通过以给定扭矩和
速度进行的初始拧紧步
骤，然后在最后阶段降低
目标转速，来减少连接件
预载荷分布的拧紧策略。
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术语 同义词 定义 注意

重复拧紧检测 detection of re-
tightening of an
already tightened joint

旋转 旋转工具机头的拧紧策
略。

旋转主要用于测试或演示
目的。

旋入完成 当螺钉头部接触表面时旋
入步骤结束，同时拧紧步
骤开始

旋入步骤 螺栓进入螺纹直到螺栓头
部接触表面为止的步骤

贴合 螺钉或螺栓通过手指初步
旋紧至表面

套筒选择器 QIF 附件，包含带灯的套
筒架，可用于引导操作员
选择正确的套筒

软启动 通过指定旋转角度以低速
开始拧紧

利用此功能，可协助螺栓
以受控的方式旋入螺纹，
并可避免压下触发器时发
生意外的人因工具移动。

排灯 QIF 附件，通过数字信号
处理操作员与控制器之间
的通讯，例如灯、按钮、
开关和蜂鸣器。

目标 所需的拧紧结果 目标可通过扭矩或角度来
表示。

目标角度 拧紧循环完成时所需的角
度值（从参考点测量）

目标扭矩 拧紧循环结束时所需的扭
矩值

三步拧紧 拧紧策略 是一种通过以受限与给定
扭矩和速度进行的初始拧
紧，然后短暂松开，最后
降低速度进行最终拧紧的
方式，从而减少连接件预
载荷分布和松弛效果的拧
紧策略。

拧紧步骤 从螺栓头部接触表面开
始，拧紧至所需的目标扭
矩或目标角度为止的步骤

拧紧策略 用于持续控制并监测拧紧
过程的算法

用户可选择针对连接件和
程序某些参数优化过的策
略。

TurboTight 拧紧策略 基于工具执行速度很快且
符合人体工学的拧紧操作
的最大速度的拧紧策略。
此策略仅需设置目标扭矩
值。

两步拧紧 拧紧策略 是一种通过以受限与给定
扭矩和速度进行的初始拧
紧，然后短暂停止，最后
降低速度进行最终拧紧的
方式，从而减少连接件预
载荷分布和松弛效果的拧
紧策略。
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术语 同义词 定义 注意

Web GUI 用于通过远程计算器的
Web 浏览器访问控制器的
用户界面

虚拟站点 虚拟控制器 物理控制器的软件抽象化
表述，可模拟多个控制器

控制器只可连接一个电缆
工具，但却可以连接多个
无线工具。每个工具与各
自虚拟站点相连。

输入信号

代码 输入信号 类型 说明

PF
600
0

PF
600

10001 批次递增 事件 批次计数以 1 为单位递增。 X X

10002 批次递减 事件 批次计数以 1 为单位递减。 X X

10003 重置批次 事件 批次计数器重置为 0。无批次 OK（nxOK）。如果激活
批次 OK，则它会被停用。

X X

10004 确认事件 事件 确认事件。 X X

10005 主机解锁 事件 将锁定页面中确定的大部分锁定解锁。 X X

10006 条形码打码枪输入 事件 例如当 USB 条形码扫码枪扫描到条形码时生成。 X X

10007 停止驱动 事件 仅限控制器内部使用，被锁具用来停止不断进行的拧
紧，参阅“锁定”标签

X X

10008 忽略拧紧程序 事件 在正在运行的批次序列中跳过下一个拧紧程序。 X X

10010 拧紧启动（持续） 状态 激活信号开始拧紧。一旦输入信号停止，拧紧也必须停
止。

X X

10011 拧松启动（持续） 状态 激活信号开始拧松。一旦数字输入信号停止，拧松也必
须停止。

X X

10012 终止批次序列 事件 接收到批次序列终止请求时，批次序列功能将等待正在
进行的拧紧结果完成，然后再终止批次序列。

X X

10013 重置过多 NOK 事件 收到锁定“Too Many NOK”（过多 NOK）后，重置批
次。

X X

10014 套筒升高 状态 当唯一的套筒在套筒选择器上升高（整数 = 套筒
ID）、无套筒升高（整数 = 0）或当一个以上的套筒升
高（整数 = 0）时生成。

X X

10015 协议消息准备就绪 事件 当协议消息排队等候时报告。 X X

10016 选择输入位 0 状态 选定位元 0 的输入信号。 X X

10017 选择输入位 1 状态 选定位元 1 的输入信号。 X X

10018 选择输入位 2 状态 选定位元 2 的输入信号。 X X

10019 选择输入位 3 状态 选定位元 3 的输入信号。 X X

10020 选择输入 状态 输入选择的值。 X X

10021 设置双稳态继电器 事件 设置双稳态继电器输出。 X X

10022 重置双稳态继电器 事件 重置双稳态继电器输出。 X X

10024 拧紧启动（脉冲） 事件 拧紧在出现信号时开始。直至拧紧结束或直至拧紧程序
按出现 30 秒超时结束。

X X

10028 启动驱动器 状态 激活信号启动工具（默认操作模式为拧紧）。信号一中
断，工具就必须停止。用于结合 10029 使用（选择拧
松）。

X X

10029 选择拧松 状态 选择拧松作为默认操作模式，并结合 10028 使用（开
始驱动）。

X X



参考 ZH Power Focus 6000

128 © Atlas Copco Industrial Technique AB - 9836 7446 17

代码 输入信号 类型 说明

PF
600
0

PF
600

10030 拧紧停止（脉冲） 事件 如果产生此信号，将停止任何进行的拧紧操作。与
10024 联用。

X X

10046 套筒选择器外部绿光 状态 当套筒选择器处于外部模式时，控制绿灯（多台物理设
备如何映射到由套筒选择器资源配置定义的逻辑套筒）
字节 0 — 逻辑套筒 1-4，字节 1 — 逻辑套筒 5-8，
字节 2 — 逻辑套筒 9-12，字节 3 — 逻辑套筒
13-16（每个套筒 2 位，00=关闭，01=闪灯，10=稳
定）

X

10047 套筒选择器外部红光 状态 当套筒选择器处于外部模式时，控制绿灯。参见
10046，了解详情。

X

10048 软选择输入值 状态 输入软选择值 X X

10049 停用现场总线 状态 停用现场总线。 X

10050 用户 ID 状态 用户 ID X

10051 结束时解锁工具 事件 结束时解锁由工具锁定来锁定的工具。 X X

10052 HMI 选择值 状态 从 HMI 选择拧紧程序。 X X

10053 重置批次序列 事件 重置批次序列。结束时解锁由工具锁定来锁定的工具。 X X

10058 工具绿色 LED 闪烁 事件 X

10059 停用时解锁工具 事件 X

10060 禁用开放协议命令 状态 X

30004 读取结果握手 状态 X

锁定使用的输入信号

代码 输入信号 类型 说明

PF
600
0

PF
600

20002 数字输入锁定拧紧 状态 工具被数字输入锁住进行拧紧。 X

20003 数字输入锁定拧松 状态 批次计数以 1 为单位递减。 X

20004 数字输入锁定工具 状态 批次计数器重置为 0。 X

20020 现场总线锁定拧紧 状态 确认事件。 X

20021 现场总线锁定拧松 状态 将锁定页面中确定的大部分锁定解锁。 X

输出信号

代码 输出信号 类型 说明

PF
600
0

PF
600

3 拧紧正常 事件 “拧紧 OK”说明拧紧结果在规定限制范围内。 X X

4 拧紧异常 事件 “拧紧 NOK”说明至少一个拧紧结果超出规定限制范
围，或者另一个不可接受事件发生。

X X

5 最终扭矩 事件 X X

6 扭矩过小 事件 扭矩结果低于最小扭矩限值。 X X

7 扭矩过大 事件 扭矩结果高于最大扭矩限值。 X X

8 最终角度 事件 X X

9 角度过小 事件 角度结果低于最小角度限值。 X X

10 角度过大 事件 角度结果高于最大角度限值。 X X
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代码 输出信号 类型 说明

PF
600
0

PF
600

11 按下触发器 状态 表示工具触发器已经按下。 X X

12 方向开关顺时针 状态 工具上的方向开关以顺时针转动。 X X

13 方向开关逆时针 状态 工具上的方向开关以逆时针转动。 X X

21 工具拧紧中 状态 工具沿拧紧方向运转。 X X

22 工具反松中 状态 工具沿拧松方向运转。 X X

23 工具运行中 状态 表示工具正在转动（顺时针 [CW] 或逆时针 [CCW]）。 X X

24 工具旋转顺时针 状态 右旋螺纹的工具转动方向为顺时针。 X X

25 工具旋转逆时针 状态 左旋螺纹的工具转动方向为逆时针。 X X

26 螺纹方向逆时针 状态 为选定 p-set 选择的螺纹方向为逆时针。 X X

27 拧紧已被锁定 状态 拧紧被禁用。 X X

28 反松已被锁定 状态 拧松被禁用。 X X

29 准备好启动 状态 表示是否可以开始拧紧。 X X

30 批次已完成 事件 批次计数器等于批次容量数字。结果可能是 OK 或
NOK。

X X

31 批次计数 状态 批次中的当前数字。仅可以在显示器中查看。 X X

32 批次进行中 状态 表示批次序列中的一个批次正在运行。 X X

33 剩余批次 状态 批次中的剩余拧紧数。仅可以在显示器中查看。 X X

34 测试 状态 反映测试信号输入。 X X

35 达到最多连续 NOK 事件 X X

36 批次结束 OK 事件 批次完成，状态 OK。 X X

37 批次结束 NOK 事件 批次完成，状态 NOK。 X X

38 套筒提示信息 事件 造成套筒选择器上的绿色 LED 闪烁或熄灭。整数是一
个掩码，其中的每一位都表示一个套筒 LED。例如0 位
= 套筒 1，X 位 = 套筒 x+1。最多可以控制 32 个
LED。

X

39 清除结果 事件 X X

40 双稳态继电器 状态 根据 2 种输入信号：设置/重置双稳态继电器。 X X

42 IO 开启 状态 IOExchange 启动时设为真。 X X

45 批次序列正常完成 事件 批次序列完成，状态 OK。 X X

46 批次序列结束 NOK 事件 批次序列完成，状态 NOK。 X X

47 批次序列运行中 状态 选定了一个批次序列并且正在运行。 X X

48 批次序列完成 事件 批次序列计数器等于批次序列容量。结果可能是 OK 或
NOK。

X X

69 所选的拧紧程序 ID 状态 已选拧紧程序的实际 ID，如果未选择拧紧程序，则为
0。

X

70 反松正常 事件 正常拧松发生。 X X

71 站准备好 状态 站已准备好。 X X

73 工具已连接 状态 如果工具已连接并配置到虚拟站点，那么此 IO 已激
活。

X X

74 拧松 NOK 事件 拧松 NOK 发生。 X X

84 所选批次序列 ID 状态 X

89 开口端处于打开位置 状态 开口端工具处于打开位置。 X

90 工具电池电量低 事件 工具电池电量低。 X

92 工具在使用中 状态 X X

93 工具处于生产区 状态 X X

94 工具标签标识符 状态 X

95 开放协议已断开 状态 X

96 现场总线已断开 状态 X
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代码 输出信号 类型 说明

PF
600
0

PF
600

97 红色工具 LED 指示
灯

事件 X

98 绿色工具 LED 指示
灯

事件 X

99 黄色工具 LED 指示
灯

事件 X

30000 禁用工具 状态 X X

30001 事件代码 状态 X X

30003 事件代码 状态 X X

30100 目标扭矩 事件 X x

30101 目标/最终扭矩 事件 X X

31000 拧紧正常 状态 X X

31001 拧紧异常 状态 X X

31002 最终扭矩 状态 X X

31003 最终角度 状态 X X

31004 拧紧程序最大角度 状态 X X

31005 拧紧程序最小角度 状态 X X

31006 最终角度状态 状态 X X

31007 拧紧程序最大扭矩 状态 X X

31008 拧紧程序最小扭矩 状态 X X

31009 最终扭矩状态 状态 X X

31010 完成拧紧 状态 X

输入/输出信号
这些信号用于输入和输出。

代码 信号 类型 说明

50 一般 I/O 1 状态 输入/输出 1。

51 一般 I/O 2 状态 输入/输出 2。

52 一般 I/O 3 状态 输入/输出 3。

53 一般 I/O 4 状态 输入/输出 4。

54 一般 I/O 5 状态 输入/输出 5。

55 一般 I/O 6 状态 输入/输出 6。

56 一般 I/O 7 状态 输入/输出 7。

57 一般 I/O 8 状态 输入/输出 8。

58 一般 I/O 9 状态 输入/输出 9。

59 一般 I/O 10 状态 输入/输出 10。

10035 外部监控 1 状态 数字输入 1 - 8，通过开放协议监测，MID 210

10036 外部监控 2 状态

10037 外部监控 3 状态

10038 外部监控 4 状态

10039 外部监控 5 状态

10040 外部监控 6 状态

10041 外部监控 7 状态

10042 外部监控 8 状态
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代码 信号 类型 说明

10043 套筒升高原料 状态 添加用于针对套筒升高通知在部分协议中支持与 PF4000 的
向后兼容性（与套筒升高 10013 相对）。整数表示针对所有
升高的套筒位组合（无论是否闪光或升高多少）。

10045 外部标识符 状态 由外部系统发送的标识符

30002 现场总线保持 状态
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附录 A – 控制器连接

前部连接
Power Focus 6000 控制器前盖后的连接和开关：

前盖后的控制器连接

1. 远程启动

2. 紧急停止

3. COM 端口

4. 电池

5. 电缆

6. USB 端口

7. IAM

8. 电流式漏电断路器 (RCBO)

9. 数字输入

10.数字输出

11. I/O 总线

12.工厂以太网端口

13. Anybus CC
14.电源连接器
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附录 B – 远程启动和紧急停机

远程启动配置
当处于单控制器配置和多控制器配置时，均可通过附件远程启动拧紧。远程启动启用开关位于控制器前检修
门后部的连接器面板上。参见“控制器连接”。

出于安全考虑，无论何时使用远程启动，都必须实施紧急停机解决方案。有关紧急停机的更多信息，请参阅
Power Focus 6000 产品说明中的紧急停机（EM Stop）。

当使用带某些类型的安全操控装置（例如触发器启动按钮或安全操纵杆）的工具时，必须通过将开关设置
为“OFF”禁用远程启动。如此操作是为了确保不会超越工具内的安全功能。另请参阅“不带紧急停机按钮
的单控制器”。

Power Focus 6000 的紧急停机
根据 EN ISO 13849-1 分类 3 PL d的要求，Power Focus 6000 提供基础架构，可通过冗余阻断建立紧急停
机功能。在使用远程启动功能时，必须使用紧急停机功能。

紧急停机功能可与电源切断装置（例如紧急停机按钮）一起使用。按下紧急停机按钮时，将切断控制器的电
源电压。

控制器启动时自动运行系统诊断。它会在紧急停机和正常启动后完成。

紧急停机功能与单个紧急停机链中的单个控制器或多达 10 个控制器一起使用。在多控制器配置中，紧急停
机信号会通过 I/O 总线接口从第一个控制器传输到所有互连的控制器。链条中的最后一个控制器会返回反
馈信号，以指示所有控制器都收到了紧急停机信号。显示事件 Emergency stop（紧急停机）。

对于紧急停机，连接器面板上配有一个经过紧急停机接口的 24V 直流输出端。

布线

紧急停机按钮线缆

单个/多个控制器 尺寸 最大长度

单个 0.7 mm2 线缆 400 米

多个 1.5 mm2 线缆 50 米

紧急停机按钮的线缆尺寸

I/O 线缆

为了用 I/O 线缆连接多个控制器并传输紧急停机信号，请按下表观察最大长度：

AWG 22 线缆 最大总长度

4 个控制器 200 米

5 个控制器 140 米

6 个控制器 100 米

8 个控制器 70 米

10 个控制器 50 米

用于 I/O 线缆的线缆尺寸

紧急停机的针脚配置

Power Focus 配有一个外部紧急停机接口和 I/O 总线，它们位于前检修 [页次 132]后部的连接器面板
上。
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管脚配置视单控制器还是多控制器解决方案而有所差异。此外，对于单控制器，针脚配置还因控制器是否装
备紧急停机按钮而不同。

下列部分描述连接面板上可用的针脚，以及不同的针脚连接至紧急停机按钮的用法。

带紧急停机按钮的单控制器

连接器：Phoenix，6 脚排针，3.5mm 间距

使用下列针脚附加紧急停机按钮：

针脚 使用

1 不要使用

单控制器接头

2 不要使用

3 在针脚 3 和针脚 4 之间附加紧急
停机按钮

4 参见针脚 3

5 在针脚 5 和针脚 6 之间附加紧急
停机按钮

6 参见针脚 5

7 在针脚 7 和针脚 8 之间连接跨接
线

8 参见针脚 7

9 在针脚 9 和针脚 10 之间连接跨接
线

10 参见针脚 9

不带紧急停机按钮的单控制器

警告 对于此配置，必须将远程启动开关设置为“OFF”（关闭）

连接器：Phoenix，6 脚排针，3.5mm 间距

使用以下针脚配置：

针脚 使用

1 不要使用

非 EM 停机的接头

2 不要使用

3 在针脚 3 和针脚 4 之间连接跨接
线

4 参见针脚 3

5 在针脚 5 和针脚 6 之间连接跨接
线

6 参见针脚 5

7 在针脚 7 和针脚 8 之间连接跨接
线

8 参见针脚 7

9 在针脚 9 和针脚 10 之间连接跨接
线

10 参见针脚 9

带紧急停机按钮的多控制器

PIN 配置视紧急停机链中的控制器位置而有所不同。

带紧急停机按钮的第一个控制器已连接

紧急停机按钮连接器：Phoenix，6 脚排针，3.5mm 间距

紧急停机 I/O 线缆连接器：Molex Micro-Fit，5 针脚
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使用以下针脚配置：

引脚 使用

1 不要使用

第一个控制器的接头

2 不要使用

3 在针脚 3 和针脚 4 之间附加紧急
停机按钮

4 参见针脚 3

5 在针脚 5 和针脚 6 之间附加紧急
停机按钮

6 参见针脚 5

7 在针脚 7 和针脚 8 之间连接跨接
线

8 参见针脚 7

9 不要使用

10 不要使用

介于第一个与最后一个之间的控制器

紧急停机 I/O 线缆连接器：Molex Micro-Fit，5 针脚

拔下插头，或使用以下针脚配置：

引脚 使用

1 不要使用

中间控制器的接头

2 不要使用

3 不要使用

4 不要使用

5 不要使用

6 不要使用

7 不要使用

8 不要使用

9 不要使用

10 不要使用

最后一个控制器

紧急停机 I/O 线缆连接器：Molex Micro-Fit，5 针脚



附录 B – 远程启动和紧急停机 ZH Power Focus 6000

136 © Atlas Copco Industrial Technique AB - 9836 7446 17

使用以下针脚配置：

引脚 使用

1 不要使用

最后控制器的接头

2 不要使用

3 不要使用

4 不要使用

5 不要使用

6 不要使用

7 不要使用

8 不要使用

9 在针脚 9 和针脚 10 之间连接跨接
线

10 参见针脚 9
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附录 C - 数字信号输入/输出连接器

Power Focus 6000 与 Power Focus 4000 系统使用相同的硬件附件（排灯、操作面板等）。不过，数字输
入和输出连接器的配置方式不同，并且使用不同的插头。为了将插头从 Power Focus 4000 正确地重新连接
到 Power Focus 6000，请使用以下章节中的连接器描述。

数字输出连接器
Power Focus 6000 配有一个连接器及四个可配置的内部数字信号输出单元 (DIG OUT)，它们位于前检修
[页次 132]门后部。

Power Focus 6000 的数字输出连接器

引脚 继电器 功能

1 常闭

输入连接器

2 继电器 1 常见

3 常开

4 常闭

5 继电器 2 常见

6 常开

7 常闭

8 继电器 3 常见

9 常开

10 常闭

11 继电器 4 常见

12 常开
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Power Focus 4000 的数字输出连接器

引脚 继电器 功能

12 常闭

输入连接器

11 继电器 4 常见

10 常开

9 常闭

8 继电器 3 常见

7 常开

6 常闭

5 继电器 2 常见

4 常开

3 常闭

2 继电器 1 常见

1 常开

数字输入连接器
Power Focus 6000 配有一个连接器及四个可配置的内部数字输入单元 (DIG IN)，它们位于前检修 [页
次 132]门后部。

Power Focus 6000 的数字输入连接器

引脚 功能

13 24V

14 24V

15 0V

16 0V

17 0V

18 数字输入 -

19 数字输入 1 +

20 数字输入 2 +

21 数字输入 3 +

22 数字输入 4 +
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Power Focus 4000 的数字输入连接器

引脚 功能

22 GND（+24 伏直流电隔离）

21 +24 伏直流电隔离

20 数字输入 4 -

19 数字输入 4 +

18 数字输入 3 -

17 数字输入 3 +

16 数字输入 2 -

15 数字输入 2 +

14 数字输入 1 -

13 数字输入 1 +



第三方许可 ZH Power Focus 6000

140 © Atlas Copco Industrial Technique AB - 9836 7446 17

第三方许可

List of Third Party Softwares
The following third party softwares are included in the software for the Power Focus
controller. The license texts are available in alphabetic order following this table.

Software Version License

alsa-conf-base 1.0.27.2 LGPL V2.1

alsa-lib 1.0.27.2 LGPL V2.1

alsa-states 0.2.0 MIT

alsa-tools 1.0.27 GNU GPL V2

alsa-utils 1.0.27.2 GNU GPL V2

alsa-utils-aconnect 1.0.27.2 GNU GPL V2

alsa-utils-alsactl 1.0.27.2 GNU GPL V2

alsa-utils-alsaloop 1.0.27.2 GNU GPL V2

alsa-utils-alsamixer 1.0.27.2 GNU GPL V2

alsa-utils-alsaucm 1.0.27.2 GNU GPL V2

alsa-utils-amixer 1.0.27.2 GNU GPL V2

alsa-utils-aplay 1.0.27.2 GNU GPL V2

alsa-utils-aseqdump 1.0.27.2 GNU GPL V2

alsa-utils-aseqnet 1.0.27.2 GNU GPL V2

alsa-utils-iecset 1.0.27.2 GNU GPL V2

alsa-utils-midi 1.0.27.2 GNU GPL V2

alsa-utils-speakertest 1.0.27.2 GNU GPL V2

atftpd 0.7.1+ GNU GPL V2

base-files 3.0.14 GNU GPL V2

base-passwd 3.5.29 GNU GPL V2

bash 4,3 GNU GPL V3

bash-completion 2,1 GNU GPL V2

bluetooth-test 1 GNU GPL V1.0

boost 1.55.0 MIT

boost-serialization 1.55.0 MIT

boost-test 1.55.0 MIT

bt-aux 1 GNU GPL V1.0

busybox 1.22.1 GNU GPL V2

busybox-cron 1.22.1 GNU GPL V2

busybox-hwclock 1.22.1 GNU GPL V2

busybox-udhcpc 1.22.1 GNU GPL V2

busybox-udhcpd 1.22.1 GNU GPL V2

ca-certificates 20130610 GNU GPL V2

cppunit 1.13.1 LGPL V2.1

curl 7.36.0 MIT

dbus-1 1.6.18 GNU GPL V2

dbus-c++ 0.9.0 LGPL V2.1

directfb-config 1 GNU GPL V1.0

dropbear 2014,63 BSD V3

e2fsprogs 1.42.9 GNU GPL V2

e2fsprogs-badblocks 1.42.9 GNU GPL V2
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Software Version License

e2fsprogs-e2fsck 1.42.9 GNU GPL V2

e2fsprogs-mke2fs 1.42.9 GNU GPL V2

e2fsprogs-tune2fs 1.42.9 GNU GPL V2

eclr 2.2.0.20725 MIT

ecryptfs-tools 1 GNU GPL V1.0

fbset 2,1 GNU GPL V2

fbset-modes 0.1.0 MIT

fb-test 1.1.0 GNU GPL V2

fieldbus-test 1 GNU GPL V1.0

firmware-imx 3.10.17-1.0.0 Proprietary

firmware-imx-sdma-imx51 3.10.17-1.0.0 Proprietary

gdbserver 7,7 GNU GPL V2

gnutls 3.2.13 LGPL V2.1

gpio 1 GNU GPL V1.0

groupexec 0.0.1 GNU GPL V1.0

gstreamer 0.10.36 LGPL V2.1

gstreamer1.0 1.2.4 LGPL V2.1

gwt 2.6.1 Apache V2

gwt-ns 0.2.1 Apache V2

json-c 0,11 MIT

kernel-3.14.15.atlas 3,14 GNU GPL V2

kernel-base-generic 0.1+hg-8d6f9d23fb4a-r8-
px2pfm4.12

GNU GPL V2

kernel-base-px2drv 2.6.22.6-r8-px2pfm4.12 GNU GPL V2

kernel-dev-generic 2.6.22.6-r8-px2pfm4.12 GNU GPL V2

kernel-devicetree 3,14 GNU GPL V2

kernel-dev-px2drv 2.6.22.6-r8-px2pfm4.12 GNU GPL V2

kernel-generic 2.6.22.6-r8-px2pfm4.12 GNU GPL V2

kernel-image-3.14.15-atlas 3,14 GNU GPL V2

kernel-image-generic 2.6.22.6-r8-px2pfm4.12 GNU GPL V2

kernel-image-px2drv 2.6.22.6-r8-px2pfm4.12 GNU GPL V2

kernel-module-emergencystop 0.0.1 MIT

kernel-module-ioaccess 1 GNU GPL V2

kernel-module-owl2xx 3.1.6 MIT

kernel-module-owl2xx-spi 3.1.6 MIT

kernel-px2drv 2.6.22.6-r8-px2pfm4.12 GNU GPL V2

kernel-vmlinux-generic 2.6.22.6-r8-px2pfm4.12 GNU GPL V2

kernel-vmlinux-px2drv 2.6.22.6-r8-px2pfm4.12 GNU GPL V2

keytest 1 GNU GPL V1.0

keyutils 1.5.2 GNU GPL V2

kmsfbwrap 10 GNU GPL V2

libanybus1 1 LICENSE

libasound2 1.0.27.2 LGPL V2.1

libblkid1 2.24.2 GNU GPL V2

libboost-date-time1.55.0 1.55.0 MIT

libboost-filesystem1.55.0 1.55.0 MIT

libboost-graph1.55.0 1.55.0 MIT

libboost-iostreams1.55.0 1.55.0 MIT
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Software Version License

libboost-program-options1.55.0 1.55.0 MIT

libboost-regex1.55.0 1.55.0 MIT

libboost-signals1.55.0 1.55.0 MIT

libboost-system1.55.0 1.55.0 MIT

libboost-thread1.55.0 1.55.0 MIT

libbz2-0 1.0.6 bzip2

libc6 2,19 GNU GPL V2

libcap2 2,22 BSD V2

libcom-err2 1.42.9 GNU GPL V2

libcurl5 7.36.0 MIT

libdbus-1-3 1.6.18 GNU GPL V2

libdrm2 2.4.53 MIT

libe2p2 1.42.9 GNU GPL V2

libegl1 11.09.01 Proprietary

libestr0 0.1.6 LGPL V2.1

libevent 2.0.21 BSD V2

libexpat1 2.1.0 MIT

libext2fs2 1.42.9 GNU GPL V2

libffi6 3.0.13 MIT

libformw5 5,9 MIT

libfuse2 2.9.3 GNU GPL V2

libgcc1 4.8.2 GNU GPL V3

libgcrypt 1.6.1 LGPL V2.1

libglesv2-2 11.09.01 Proprietary

libglib-2.0-0 2.40.0 LGPL V2.1

libgmp10 5.1.1 GNU GPL V3

libgpg-error0 1,12 LGPL V2.1

libgsl-fsl1 11.09.01 Proprietary

libgstapp-1.0-0 1.2.4 GNU GPL V2

libgstaudio-1.0-0 1.2.4 GNU GPL V2

libgstpbutils-1.0-0 1.2.4 GNU GPL V2

libgsttag-1.0-0 1.2.4 GNU GPL V2

libgstvideo-1.0-0 1.2.4 GNU GPL V2

libicudata53 53,1 ICU

libicui18n53 53,1 ICU

libicuuc53 53,1 ICU

libjpeg8 8d BSD V3

libkmod2 17+ LGPL V2.1

liblzo2-2 2,06 LGPL V2.1

libmenuw5 5,9 MIT

libmount1 2.24.2 GNU GPL V2

libncursesw5 5,9 MIT

libnet1 1.1.6 BSD V2

libnfsidmap0 0,25 BSD V2

libopkg1 0.2.2 GNU GPL V2

liborc-0.4-0 0.4.18 BSD V2

libpanelw5 5,9 MIT

libpcap1 1.5.3 BSD V2
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Software Version License

libperl5 5.14.3 GNU GPL V1.0

libpng16-16 1.6.10 Libpng

libpopt0 1,16 MIT

libpx2dbus 1 GNU GPL V1.0

libqt5sensors5 5.3.1 LGPL V2.1

librcf 2 Proprietary

libreadline6 6,3 GNU GPL V3

libsamplerate0 0.1.8 GNU GPL V2

libsndfile1 1.0.25 LGPL V2.1

libsqlite3-0 3.8.4.3 PD

libss2 1.42.9 GNU GPL V2

libstdc++6 4.8.2 GNU GPL V3

libthread-db1 2,19 GNU GPL V2

libtinfo5 5,9 MIT

libtinyxml2.6.2 2.6.2 Zlib

libtirpc1 0.2.4 BSD V2

libts-1.0-0 1,1 LGPL V2.1

libudev0 182 LGPL V2.1

liburcu 0.8.1 LGPL V2.1

libusb-1.0-0 1.0.9 LGPL V2.1

libuuid1 2.24.2 GNU GPL V2

libwrap0 7,6 BSD V2

libxml2 2.9.1 MIT

libxlst 1.1.28 MIT

libz1 1.2.8 Zlib

logrotate 3.8.7 GNU GPL V2

log-server 1 GNU GPL V1.2

loopback 1 GNU GPL V1.2

lttng-tools v2.4.0 GNU GPL V2

lttng-ust 2.4.0 LGPL V2.1

lua5.1 5.1.5 MIT

luabind 0.9.1 MIT

lzop 1,03 GNU GPL V2

modutils-initscripts 1 PD

mtd-utils 1.5.1 + gitAUTOINC+9f107132a6 GNU GPL V2

nano 2.2.5 GNU GPL V2

ncurses 5,9 MIT

ncurses-terminfo 5,9 MIT

ncurses-terminfo-base 5,9 MIT

netbase 5,2 GNU GPL V2

nettle 2.7.1 LGPL V2.1

nfs-utils 1.2.9 GNU GPL V2

nfs-utils-client 1.2.9 GNU GPL V2

ntp 4.2.6p5 Ntp License

ntp-tickadj 4.2.6p5 Ntp License

ntp-utils 4.2.6p5 Ntp License

openssh-sftp 6.5p1 BSD V2

openssh-sftp-server 6.5p1 BSD V2
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Software Version License

opkg 0.2.2 GNU GPL V2

opkg-collateral 1 MIT

opkg-config-base 1 MIT

packagegroup-atlas-qt5 1 MIT

packagegroup-core-boot 1 MIT

packagegroup-core-eclipse-debug 1 MIT

packagegroup-core-nfs-server 1 MIT

packagegroup-core-ssh-dropbear 1 MIT

packagegroup-px2it 1 MIT

perl 5.14.3 GNU GPL V1.0

pfmfonts 0.0.1 Apache V2

pfmtool 1 MIT

pfmtool-bash-completion 1 MIT

pfmversion 5.4.2 MIT

pointercal 0 MIT

poky-feed-config-opkg 1 MIT

qt3d 5.3.0+ LGPL V2.1

qtbase 5.3.1 LGPL V2.1

qtbase-plugins 5.3.1 LGPL V2.1

qtbase-tools 5.3.1 LGPL V2.1

qtdeclarative 5.3.1 LGPL V2.1

qtlocation 5.3.1 LGPL V2.1

qtscript 5.3.1 LGPL V2.1

qtwebkit 5.3.1 LGPL V2.1

rhapsody-oxf 7521 GNU GPL V1.0

rpcbind 0.2.1 BSD V2

rsync 3.1.0 GNU GPL V3

rsyslog 7.4.4 GNU GPL V3

rtctest 1 GNU GPL V1.0

run-postinsts 1 MIT

shadow 4.1.4.3 BSD V2

shadow-securetty 4.1.4.3 MIT

sqlite3 3.8.4.3 PD

ssh-keys 1 GNU GPL V1.0

strace 4,8 BSD V2

sysvinit 2.88dsf GNU GPL V2

sysvinit-inittab 2.88dsf GNU GPL V2

sysvinit-pidof 2.88dsf GNU GPL V2

tcf-agent 0.4.0+ EPL V1.0

tcpdump 4.3.0 BSD V2

tslib-calibrate 1,1 LGPL V2.1

tslib-conf 1,1 LGPL V2.1

tslib-tests 1,1 LGPL V2.1

tzdata 2013i BSD V2

tzdata-africa 2013i BSD V2

tzdata-americas 2013i BSD V2

tzdata-antarctica 2013i BSD V2

tzdata-arctic 2013i BSD V2
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Software Version License

tzdata-asia 2013i BSD V2

tzdata-atlantic 2013i BSD V2

tzdata-australia 2013i BSD V2

tzdata-europe 2013i BSD V2

tzdata-misc 2013i BSD V2

tzdata-pacific 2013i BSD V2

tzdata-posix 2013i BSD V2

tzdata-right 2013i BSD V2

u-boot-image 2014,04 GNU GPL V2

u-boot-utils 2014,04 GNU GPL V2

udev 182 GNU GPL V2

udev-cache 182 GNU GPL V2

udev-utils 182 GNU GPL V2

update-alternatives-opkg 0.1.8+gitAUTOINC+c33b217016 GNU GPL V2

update-rc.d 0,7 GNU GPL V2

usbutils 7 GNU GPL V2

usbutils-ids 7 GNU GPL V2

wireless-tools 30.pre9 GNU GPL V2

wpa-supplicant 2,3 BSD V2

wpa-supplicant-cli 2,3 BSD V2

wpa-supplicant-passphrase 2,3 BSD V2

xerces-c 2.7.0aes Apache V2

zipfirmware-install-px2drv-
tplcpx-4.

3 BSD V3

u-boot-utils 2010.03-r56-px2pfm4.12 GNU GPL V2

Apache Software License, Version 2.0

Apache License

Version 2.0, January 2004

http://www.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

1. Definitions.

"License" shall mean the terms and conditions for use, reproduction,

and distribution as defined by Sections 1 through 9 of this document.

"Licensor" shall mean the copyright owner or entity authorized by

the copyright owner that is granting the License.

"Legal Entity" shall mean the union of the acting entity and all

other entities that control, are controlled by, or are under common

control with that entity. For the purposes of this definition,

"control" means (i) the power, direct or indirect, to cause the
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direction or management of such entity, whether by contract or

otherwise, or (ii) ownership of fifty percent (50%) or more of the

outstanding shares, or (iii) beneficial ownership of such entity.

"You" (or "Your") shall mean an individual or Legal Entity

exercising permissions granted by this License.

"Source" form shall mean the preferred form for making modifications,

including but not limited to software source code, documentation

source, and configuration files.

"Object" form shall mean any form resulting from mechanical

transformation or translation of a Source form, including but

not limited to compiled object code, generated documentation,

and conversions to other media types.

"Work" shall mean the work of authorship, whether in Source or

Object form, made available under the License, as indicated by a

copyright notice that is included in or attached to the work

(an example is provided in the Appendix below).

"Derivative Works" shall mean any work, whether in Source or Object

form, that is based on (or derived from) the Work and for which the

editorial revisions, annotations, elaborations, or other modifications

represent, as a whole, an original work of authorship. For the purposes

of this License, Derivative Works shall not include works that remain

separable from, or merely link (or bind by name) to the interfaces of,

the Work and Derivative Works thereof.

"Contribution" shall mean any work of authorship, including

the original version of the Work and any modifications or additions

to that Work or Derivative Works thereof, that is intentionally

submitted to Licensor for inclusion in the Work by the copyright owner

or by an individual or Legal Entity authorized to submit on behalf of

the copyright owner. For the purposes of this definition, "submitted"

means any form of electronic, verbal, or written communication sent

to the Licensor or its representatives, including but not limited to

communication on electronic mailing lists, source code control systems,

and issue tracking systems that are managed by, or on behalf of, the

Licensor for the purpose of discussing and improving the Work, but

excluding communication that is conspicuously marked or otherwise

designated in writing by the copyright owner as "Not a Contribution."

"Contributor" shall mean Licensor and any individual or Legal Entity

on behalf of whom a Contribution has been received by Licensor and

subsequently incorporated within the Work.
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2. Grant of Copyright License. Subject to the terms and conditions of

this License, each Contributor hereby grants to You a perpetual,

worldwide, non-exclusive, no-charge, royalty-free, irrevocable

copyright license to reproduce, prepare Derivative Works of,

publicly display, publicly perform, sublicense, and distribute the

Work and such Derivative Works in Source or Object form.

3. Grant of Patent License. Subject to the terms and conditions of

this License, each Contributor hereby grants to You a perpetual,

worldwide, non-exclusive, no-charge, royalty-free, irrevocable

(except as stated in this section) patent license to make, have made,

use, offer to sell, sell, import, and otherwise transfer the Work,

where such license applies only to those patent claims licensable

by such Contributor that are necessarily infringed by their

Contribution(s) alone or by combination of their Contribution(s)

with the Work to which such Contribution(s) was submitted. If You

institute patent litigation against any entity (including a

cross-claim or counterclaim in a lawsuit) alleging that the Work

or a Contribution incorporated within the Work constitutes direct

or contributory patent infringement, then any patent licenses

granted to You under this License for that Work shall terminate

as of the date such litigation is filed.

4. Redistribution. You may reproduce and distribute copies of the

Work or Derivative Works thereof in any medium, with or without

modifications, and in Source or Object form, provided that You

meet the following conditions:

(a) You must give any other recipients of the Work or

Derivative Works a copy of this License; and

(b) You must cause any modified files to carry prominent notices

stating that You changed the files; and

(c) You must retain, in the Source form of any Derivative Works

that You distribute, all copyright, patent, trademark, and

attribution notices from the Source form of the Work,

excluding those notices that do not pertain to any part of

the Derivative Works; and

(d) If the Work includes a "NOTICE" text file as part of its

distribution, then any Derivative Works that You distribute must

include a readable copy of the attribution notices contained

within such NOTICE file, excluding those notices that do not

pertain to any part of the Derivative Works, in at least one
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of the following places: within a NOTICE text file distributed

as part of the Derivative Works; within the Source form or

documentation, if provided along with the Derivative Works; or,

within a display generated by the Derivative Works, if and

wherever such third-party notices normally appear. The contents

of the NOTICE file are for informational purposes only and

do not modify the License. You may add Your own attribution

notices within Derivative Works that You distribute, alongside

or as an addendum to the NOTICE text from the Work, provided

that such additional attribution notices cannot be construed

as modifying the License.

You may add Your own copyright statement to Your modifications and

may provide additional or different license terms and conditions

for use, reproduction, or distribution of Your modifications, or

for any such Derivative Works as a whole, provided Your use,

reproduction, and distribution of the Work otherwise complies with

the conditions stated in this License.

5. Submission of Contributions. Unless You explicitly state otherwise,

any Contribution intentionally submitted for inclusion in the Work

by You to the Licensor shall be under the terms and conditions of

this License, without any additional terms or conditions.

Notwithstanding the above, nothing herein shall supersede or modify

the terms of any separate license agreement you may have executed

with Licensor regarding such Contributions.

6. Trademarks. This License does not grant permission to use the trade

names, trademarks, service marks, or product names of the Licensor,

except as required for reasonable and customary use in describing the

origin of the Work and reproducing the content of the NOTICE file.

7. Disclaimer of Warranty. Unless required by applicable law or

agreed to in writing, Licensor provides the Work (and each

Contributor provides its Contributions) on an "AS IS" BASIS,

WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or

implied, including, without limitation, any warranties or conditions

of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A

PARTICULAR PURPOSE. You are solely responsible for determining the

appropriateness of using or redistributing the Work and assume any

risks associated with Your exercise of permissions under this License.

8. Limitation of Liability. In no event and under no legal theory,

whether in tort (including negligence), contract, or otherwise,

unless required by applicable law (such as deliberate and grossly

negligent acts) or agreed to in writing, shall any Contributor be
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liable to You for damages, including any direct, indirect, special,

incidental, or consequential damages of any character arising as a

result of this License or out of the use or inability to use the

Work (including but not limited to damages for loss of goodwill,

work stoppage, computer failure or malfunction, or any and all

other commercial damages or losses), even if such Contributor

has been advised of the possibility of such damages.

9. Accepting Warranty or Additional Liability. While redistributing

the Work or Derivative Works thereof, You may choose to offer,

and charge a fee for, acceptance of support, warranty, indemnity,

or other liability obligations and/or rights consistent with this

License. However, in accepting such obligations, You may act only

on Your own behalf and on Your sole responsibility, not on behalf

of any other Contributor, and only if You agree to indemnify,

defend, and hold each Contributor harmless for any liability

incurred by, or claims asserted against, such Contributor by reason

of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS

APPENDIX: How to apply the Apache License to your work.

To apply the Apache License to your work, attach the following

boilerplate notice, with the fields enclosed by brackets "[]"

replaced with your own identifying information. (Don't include

the brackets!) The text should be enclosed in the appropriate

comment syntax for the file format. We also recommend that a

file or class name and description of purpose be included on the

same "printed page" as the copyright notice for easier

identification within third-party archives.

Copyright [yyyy] [name of copyright owner]

Licensed under the Apache License, Version 2.0 (the "License");

you may not use this file except in compliance with the License.

You may obtain a copy of the License at

http://www.apache.org/licenses/LICENSE-2.0

Unless required by applicable law or agreed to in writing, software

distributed under the License is distributed on an "AS IS" BASIS,

WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.

See the License for the specific language governing permissions and

limitations under the License.
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BSD Software License, Version 2

License: BSD

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright

notice, this list of conditions and the following disclaimer in

the documentation and/or other materials provided with the

distribution.

3. The names of the authors may not be used to endorse or promote

products derived from this software without specific prior

written permission.

THIS SOFTWARE IS PROVIDED ``AS IS'' AND WITHOUT ANY EXPRESS OR

IMPLIED WARRANTIES, INCLUDING, WITHOUT LIMITATION, THE IMPLIED

WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.

BSD Software License, Version 3

Copyright (c) <YEAR>, <OWNER>

All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted
provided that

the following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of
conditions and the fol-

lowing disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of
conditions and the

following disclaimer in the documentation and/or other materials provided with the
distribution.

3. Neither the name of the copyright holder nor the names of its contributors may be used to
endorse or pro

mote products derived from this software without specific prior written permission.
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THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS"

AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IM

PLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE

ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE

LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSE-

QUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE

GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT

LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT

OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

bzip2 Software License
bzip2 and libbzip2 License v1.0.6

Full name:

bzip2 and libbzip2 License v1.0.6

Short identifier:

bzip2-1.0.6

Other web pages for this license:

https://github.com/asimonov-im/bzip2/blob/master/LICENSE

Notes:

The bzip2.org website only shows version 1.0.5 of the license.

Text:

This program, "bzip2", the associated library "libbzip2", and all documentation, are copyright
(C) 1996-2010 Julian R Seward. All rights reserved. Redistribution and use in source and
binary forms, with or without modification, are permitted provided that the following
conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of
conditions and the following disclaimer.

2. The origin of this software must not be misrepresented; you must not claim that you wrote
the original software. If you use this software in a product, an acknowledgment in the product
documentation would be appreciated but is not required.

3. Altered source versions must be plainly marked as such, and must not be misrepresented as
being the original software.

4. The name of the author may not be used to endorse or promote products derived from this
software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR ``AS IS'' AND ANY EXPRESS OR IMPLIED WARRANTIES,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY DIRECT,
INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED
TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS
INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF
THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Julian Seward, jseward@bzip.org bzip2/libbzip2 version 1.0.6 of 6 September 2010

Standard License Header:

There is no standard license header for the license
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Eclipse Public License, EPL V1.0
THE ACCOMPANYING PROGRAM IS PROVIDED UNDER THE TERMS OF THIS ECLIPSE PUBLIC LICENSE
("AGREEMENT"). ANY USE, REPRODUCTION OR DISTRIBUTION OF THE PROGRAM CONSTITUTES RECIPIENT'S
ACCEPTANCE OF THIS AGREEMENT.

1. DEFINITIONS

"Contribution" means:

a) in the case of the initial Contributor, the initial code and documentation distributed
under this Agreement, and

b) in the case of each subsequent Contributor:

i) changes to the Program, and

ii) additions to the Program;

where such changes and/or additions to the Program originate from and are distributed by that
particular Contributor. A Contribution 'originates' from a Contributor if it was added to the
Program by such Contributor itself or anyone acting on such Contributor's behalf.
Contributions do not include additions to the Program which:

(i) are separate modules of software distributed in conjunction with the Program under their
own license agreement, and (ii) are not derivative works of the Program.

"Contributor" means any person or entity that distributes the Program.

"Licensed Patents" mean patent claims licensable by a Contributor which are necessarily
infringed by the use or sale of its Contribution alone or when combined with the Program.

"Program" means the Contributions distributed in accordance with this Agreement.

"Recipient" means anyone who receives the Program under this Agreement, including all
Contributors.

2. GRANT OF RIGHTS

a) Subject to the terms of this Agreement, each Contributor hereby grants Recipient a non-
exclusive, worldwide, royalty-free copyright license to reproduce, prepare derivative works
of, publicly display, publicly perform, distribute and sublicense the Contribution of such
Contributor, if any, and such derivative works, in source code and object code form.

b) Subject to the terms of this Agreement, each Contributor hereby grants Recipient a non-
exclusive, worldwide, royalty-free patent license under Licensed Patents to make, use, sell,
offer to sell, import and otherwise transfer the Contribution of such Contributor, if any, in
source code and object code form. This patent license shall apply to the combination of the
Contribution and the Program if, at the time the Contribution is added by the Contributor,
such addition of the Contribution causes such combination to be covered by the Licensed
Patents. The patent license shall not apply to any other combinations which include the
Contribution. No hardware per se is licensed hereunder.

c) Recipient understands that although each Contributor grants the licenses to its
Contributions set forth herein, no assurances are provided by any Contributor that the Program
does not infringe the patent or other intellectual property rights of any other entity. Each
Contributor disclaims any liability to Recipient for claims brought by any other entity based
on infringement of intellectual property rights or otherwise. As a condition to exercising the
rights and licenses granted hereunder, each Recipient hereby assumes sole responsibility to
secure any other intellectual property rights needed, if any. For example, if a third party
patent license is required to allow Recipient to distribute the Program, it is Recipient's
responsibility to acquire that license before distributing the Program.

d) Each Contributor represents that to its knowledge it has sufficient copyright rights in its
Contribution, if any, to grant the copyright license set forth in this Agreement.

3. REQUIREMENTS

A Contributor may choose to distribute the Program in object code form under its own license
agreement, provided that:

a) it complies with the terms and conditions of this Agreement; and

b) its license agreement:
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i) effectively disclaims on behalf of all Contributors all warranties and conditions, express
and implied, including warranties or conditions of title and non-infringement, and implied
warranties or conditions of merchantability and fitness for a particular purpose;

ii) effectively excludes on behalf of all Contributors all liability for damages, including
direct, indirect, special, incidental and consequential damages, such as lost profits;

iii) states that any provisions which differ from this Agreement are offered by that
Contributor alone and not by any other party; and

iv) states that source code for the Program is available from such Contributor, and informs
licensees how to obtain it in a reasonable manner on or through a medium customarily used for
software exchange.

When the Program is made available in source code form:

a) it must be made available under this Agreement; and

b) a copy of this Agreement must be included with each copy of the Program.

Contributors may not remove or alter any copyright notices contained within the Program.

Each Contributor must identify itself as the originator of its Contribution, if any, in a
manner that reasonably allows subsequent Recipients to identify the originator of the
Contribution.

4. COMMERCIAL DISTRIBUTION

Commercial distributors of software may accept certain responsibilities with respect to end
users, business partners and the like. While this license is intended to facilitate the
commercial use of the Program, the Contributor who includes the Program in a commercial
product offering should do so in a manner which does not create potential liability for other
Contributors. Therefore, if a Contributor includes the Program in a commercial product
offering, such Contributor ("Commercial Contributor") hereby agrees to defend and indemnify
every other Contributor ("Indemnified Contributor") against any losses, damages and costs
(collectively "Losses") arising from claims, lawsuits and other legal actions brought by a
third party against the Indemnified Contributor to the extent caused by the acts or omissions
of such Commercial Contributor in connection with its distribution of the Program in a
commercial product offering. The obligations in this section do not apply to any claims or
Losses relating to any actual or alleged intellectual property infringement. In order to
qualify, an Indemnified Contributor must: a) promptly notify the Commercial Contributor in
writing of such claim, and b) allow the Commercial Contributor to control, and cooperate with
the Commercial Contributor in, the defense and any related settlement negotiations. The
Indemnified Contributor may participate in any such claim at its own expense.

For example, a Contributor might include the Program in a commercial product offering, Product
X. That Contributor is then a Commercial Contributor. If that Commercial Contributor then
makes performance claims, or offers warranties related to Product X, those performance claims
and warranties are such Commercial Contributor's responsibility alone. Under this section, the
Commercial Contributor would have to defend claims against the other Contributors related to
those performance claims and warranties, and if a court requires any other Contributor to pay
any damages as a result, the Commercial Contributor must pay those damages.

5. NO WARRANTY

EXCEPT AS EXPRESSLY SET FORTH IN THIS AGREEMENT, THE PROGRAM IS PROVIDED ON AN "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, EITHER EXPRESS OR IMPLIED INCLUDING, WITHOUT
LIMITATION, ANY WARRANTIES OR CONDITIONS OF TITLE, NON-INFRINGEMENT, MERCHANTABILITY OR
FITNESS FOR A PARTICULAR PURPOSE. Each Recipient is solely responsible for determining the
appropriateness of using and distributing the Program and assumes all risks associated with
its exercise of rights under this Agreement , including but not limited to the risks and costs
of program errors, compliance with applicable laws, damage to or loss of data, programs or
equipment, and unavailability or interruption of operations.

6. DISCLAIMER OF LIABILITY

EXCEPT AS EXPRESSLY SET FORTH IN THIS AGREEMENT, NEITHER RECIPIENT NOR ANY CONTRIBUTORS SHALL
HAVE ANY LIABILITY FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING WITHOUT LIMITATION LOST PROFITS), HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OR DISTRIBUTION OF THE PROGRAM OR THE EXERCISE OF ANY RIGHTS
GRANTED HEREUNDER, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.
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7. GENERAL

If any provision of this Agreement is invalid or unenforceable under applicable law, it shall
not affect the validity or enforceability of the remainder of the terms of this Agreement, and
without further action by the parties hereto, such provision shall be reformed to the minimum
extent necessary to make such provision valid and enforceable.

If Recipient institutes patent litigation against any entity (including a cross-claim or
counterclaim in a lawsuit) alleging that the Program itself (excluding combinations of the
Program with other software or hardware) infringes such Recipient's patent(s), then such
Recipient's rights granted under Section 2(b) shall terminate as of the date such litigation
is filed.

All Recipient's rights under this Agreement shall terminate if it fails to comply with any of
the material terms or conditions of this Agreement and does not cure such failure in a
reasonable period of time after becoming aware of such noncompliance. If all Recipient's
rights under this Agreement terminate, Recipient agrees to cease use and distribution of the
Program as soon as reasonably practicable. However, Recipient's obligations under this
Agreement and any licenses granted by Recipient relating to the Program shall continue and
survive.

Everyone is permitted to copy and distribute copies of this Agreement, but in order to avoid
inconsistency the Agreement is copyrighted and may only be modified in the following manner.
The Agreement Steward reserves the right to publish new versions (including revisions) of this
Agreement from time to time. No one other than the Agreement Steward has the right to modify
this Agreement. The Eclipse Foundation is the initial Agreement Steward. The Eclipse
Foundation may assign the responsibility to serve as the Agreement Steward to a suitable
separate entity. Each new version of the Agreement will be given a distinguishing version
number. The Program (including Contributions) may always be distributed subject to the version
of the Agreement under which it was received. In addition, after a new version of the
Agreement is published, Contributor may elect to distribute the Program (including its
Contributions) under the new version. Except as expressly stated in Sections 2(a) and 2(b)
above, Recipient receives no rights or licenses to the intellectual property of any
Contributor under this Agreement, whether expressly, by implication, estoppel or otherwise.
All rights in the Program not expressly granted under this Agreement are reserved.

This Agreement is governed by the laws of the State of New York and the intellectual property
laws of the United States of America. No party to this Agreement will bring a legal action
under this Agreement more than one year after the cause of action arose. Each party waives its
rights to a jury trial in any resulting litigation.

GNU C License

This file contains the copying permission notices for various files in the

GNU C Library distribution that have copyright owners other than the Free

Software Foundation. These notices all require that a copy of the notice

be included in the accompanying documentation and be distributed with

binary distributions of the code, so be sure to include this file along

with any binary distributions derived from the GNU C Library.

All code incorporated from 4.4 BSD is distributed under the following

license:

Copyright (C) 1991 Regents of the University of California.

All rights reserved.

Redistribution and use in source and binary forms, with or without
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modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright

notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

3. [This condition was removed.]

4. Neither the name of the University nor the names of its contributors

may be used to endorse or promote products derived from this software

without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE REGENTS AND CONTRIBUTORS ``AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE

ARE DISCLAIMED. IN NO EVENT SHALL THE REGENTS OR CONTRIBUTORS BE LIABLE

FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL

DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT

LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

SUCH DAMAGE.

The DNS resolver code, taken from BIND 4.9.5, is copyrighted both by

UC Berkeley and by Digital Equipment Corporation. The DEC portions

are under the following license:

Portions Copyright (C) 1993 by Digital Equipment Corporation.

Permission to use, copy, modify, and distribute this software for any

purpose with or without fee is hereby granted, provided that the above

copyright notice and this permission notice appear in all copies, and

that the name of Digital Equipment Corporation not be used in

advertising or publicity pertaining to distribution of the document or

software without specific, written prior permission.

THE SOFTWARE IS PROVIDED ``AS IS'' AND DIGITAL EQUIPMENT CORP.

DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE, INCLUDING ALL

IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS. IN NO EVENT SHALL

DIGITAL EQUIPMENT CORPORATION BE LIABLE FOR ANY SPECIAL, DIRECT,

INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING

FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,

NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION

WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.
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The Sun RPC support (from rpcsrc-4.0) is covered by the following

license:

Copyright (C) 1984, Sun Microsystems, Inc.

Sun RPC is a product of Sun Microsystems, Inc. and is provided for

unrestricted use provided that this legend is included on all tape media

and as a part of the software program in whole or part. Users may copy

or modify Sun RPC without charge, but are not authorized to license or

distribute it to anyone else except as part of a product or program

developed by the user.

SUN RPC IS PROVIDED AS IS WITH NO WARRANTIES OF ANY KIND INCLUDING THE

WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A PARTICULAR

PURPOSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR TRADE PRACTICE.

Sun RPC is provided with no support and without any obligation on the

part of Sun Microsystems, Inc. to assist in its use, correction,

modification or enhancement.

SUN MICROSYSTEMS, INC. SHALL HAVE NO LIABILITY WITH RESPECT TO THE

INFRINGEMENT OF COPYRIGHTS, TRADE SECRETS OR ANY PATENTS BY SUN RPC

OR ANY PART THEREOF.

In no event will Sun Microsystems, Inc. be liable for any lost revenue

or profits or other special, indirect and consequential damages, even if

Sun has been advised of the possibility of such damages.

The following CMU license covers some of the support code for Mach,

derived from Mach 3.0:

Mach Operating System

Copyright (C) 1991,1990,1989 Carnegie Mellon University

All Rights Reserved.

Permission to use, copy, modify and distribute this software and its

documentation is hereby granted, provided that both the copyright

notice and this permission notice appear in all copies of the

software, derivative works or modified versions, and any portions

thereof, and that both notices appear in supporting documentation.

CARNEGIE MELLON ALLOWS FREE USE OF THIS SOFTWARE IN ITS ``AS IS''

CONDITION. CARNEGIE MELLON DISCLAIMS ANY LIABILITY OF ANY KIND FOR

ANY DAMAGES WHATSOEVER RESULTING FROM THE USE OF THIS SOFTWARE.
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Carnegie Mellon requests users of this software to return to

Software Distribution Coordinator

School of Computer Science

Carnegie Mellon University

Pittsburgh PA 15213-3890

or Software.Distribution@CS.CMU.EDU any improvements or

extensions that they make and grant Carnegie Mellon the rights to

redistribute these changes.

The file if_ppp.h is under the following CMU license:

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright

notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

3. Neither the name of the University nor the names of its contributors

may be used to endorse or promote products derived from this software

without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY CARNEGIE MELLON UNIVERSITY AND

CONTRIBUTORS ``AS IS'' AND ANY EXPRESS OR IMPLIED WARRANTIES,

INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF

MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED.

IN NO EVENT SHALL THE UNIVERSITY OR CONTRIBUTORS BE LIABLE FOR ANY

DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL

DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE

GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS

INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER

IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR

OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN

IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

The following license covers the files from Intel's "Highly Optimized

Mathematical Functions for Itanium" collection:

Intel License Agreement

Copyright (c) 2000, Intel Corporation
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All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions are

met:

* Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above copyright

notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

* The name of Intel Corporation may not be used to endorse or promote

products derived from this software without specific prior written

permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL INTEL OR

CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,

EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,

PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR

PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF

LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING

NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS

SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

The files inet/getnameinfo.c and sysdeps/posix/getaddrinfo.c are copyright

(C) by Craig Metz and are distributed under the following license:

/* The Inner Net License, Version 2.00

The author(s) grant permission for redistribution and use in source and

binary forms, with or without modification, of the software and documentation

provided that the following conditions are met:

0. If you receive a version of the software that is specifically labelled

as not being for redistribution (check the version message and/or README),

you are not permitted to redistribute that version of the software in any

way or form.

1. All terms of the all other applicable copyrights and licenses must be

followed.

2. Redistributions of source code must retain the authors' copyright

notice(s), this list of conditions, and the following disclaimer.
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3. Redistributions in binary form must reproduce the authors' copyright

notice(s), this list of conditions, and the following disclaimer in the

documentation and/or other materials provided with the distribution.

4. [The copyright holder has authorized the removal of this clause.]

5. Neither the name(s) of the author(s) nor the names of its contributors

may be used to endorse or promote products derived from this software

without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY ITS AUTHORS AND CONTRIBUTORS ``AS IS'' AND ANY

EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED

WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE

DISCLAIMED. IN NO EVENT SHALL THE AUTHORS OR CONTRIBUTORS BE LIABLE FOR ANY

DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES

(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON

ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT

(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS

SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

If these license terms cause you a real problem, contact the author. */

GNU General Public License, GPL V1.0
GNU GENERAL PUBLIC LICENSE

Version 1, February 1989

Copyright (C) 1989 Free Software Foundation, Inc.

51 Franklin St, Fifth Floor, Boston, MA 02110-1301 USA

Everyone is permitted to copy and distribute verbatim copies of this license document, but
changing it is not allowed.

Preamble

The license agreements of most software companies try to keep users at the mercy of those
companies. By contrast, our General Public License is intended to guarantee your freedom to
share and change free software--to make sure the software is free for all its users. The
General Public License applies to the Free Software Foundation's software and to any other
program whose authors commit to using it. You can use it for your programs, too.

When we speak of free software, we are referring to freedom, not price. Specifically, the
General Public License is designed to make sure that you have the freedom to give away or sell
copies of free software, that you receive source code or can get it if you want it, that you
can change the software or use pieces of it in new free programs; and that you know you can do
these things.

To protect your rights, we need to make restrictions that forbid anyone to deny you these
rights or to ask you to surrender the rights. These restrictions translate to certain
responsibilities for you if you distribute copies of the software, or if you modify it.

For example, if you distribute copies of a such a program, whether gratis or for a fee, you
must give the recipients all the rights that you have. You must make sure that they, too,
receive or can get the source code. And you must tell them their rights.

We protect your rights with two steps: (1) copyright the software, and (2) offer you this
license which gives you legal permission to copy, distribute and/or modify the software.
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Also, for each author's protection and ours, we want to make certain that everyone understands
that there is no warranty for this free software. If the software is modified by someone else
and passed on, we want its recipients to know that what they have is not the original, so that
any problems introduced by others will not reflect on the original authors' reputations.

The precise terms and conditions for copying, distribution and modification follow.

GNU GENERAL PUBLIC LICENSE

TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

0. This License Agreement applies to any program or other work which contains a notice placed
by the copyright holder saying it may be distributed under the terms of this General Public
License. The "Program", below, refers to any such program or work, and a "work based on the
Program" means either the Program or any work containing the Program or a portion of it,
either verbatim or with modifications. Each licensee is addressed as "you".

1. You may copy and distribute verbatim copies of the Program's source code as you receive it,
in any medium, provided that you conspicuously and appropriately publish on each copy an
appropriate copyright notice and disclaimer of warranty; keep intact all the notices that
refer to this General Public License and to the absence of any warranty; and give any other
recipients of the Program a copy of this General Public License along with the Program. You
may charge a fee for the physical act of transferring a copy.

2. You may modify your copy or copies of the Program or any portion of it, and copy and
distribute such modifications under the terms of Paragraph 1 above, provided that you also do
the following:

a) cause the modified files to carry prominent notices stating that you changed the files and
the date of any change; and

b) cause the whole of any work that you distribute or publish, that in whole or in part
contains the Program or any part thereof, either with or without modifications, to be licensed
at no charge to all third parties under the terms of this General Public License (except that
you may choose to grant warranty protection to some or all third parties, at your option).

c) If the modified program normally reads commands interactively when run, you must cause it,
when started running for such interactive use in the simplest and most usual way, to print or
display an announcement including an appropriate copyright notice and a notice that there is
no warranty (or else, saying that you provide a warranty) and that users may redistribute the
program under these conditions, and telling the user how to view a copy of this General Public
License.

d) You may charge a fee for the physical act of transferring a copy, and you may at your
option offer warranty protection in exchange for a fee.

Mere aggregation of another independent work with the Program (or its derivative) on a volume
of a storage or distribution medium does not bring the other work under the scope of these
terms.

3. You may copy and distribute the Program (or a portion or derivative of it, under Paragraph
2) in object code or executable form under the terms of Paragraphs 1 and 2 above provided that
you also do one of the following:

a) accompany it with the complete corresponding machine-readable source code, which must be
distributed under the terms of Paragraphs 1 and 2 above; or,

b) accompany it with a written offer, valid for at least three years, to give any third party
free (except for a nominal charge for the cost of distribution) a complete machine-readable
copy of the corresponding source code, to be distributed under the terms of Paragraphs 1 and 2
above; or,

c) accompany it with the information you received as to where the corresponding source code
may be obtained. (This alternative is allowed only for noncommercial distribution and only if
you received the program in object code or executable form alone.)

Source code for a work means the preferred form of the work for making modifications to it.
For an executable file, complete source code means all the source code for all modules it
contains; but, as a special exception, it need not include source code for modules which are
standard libraries that accompany the operating system on which the executable file runs, or
for standard header files or definitions files that accompany that operating system.
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4. You may not copy, modify, sublicense, distribute or transfer the Program except as
expressly provided under this General Public License. Any attempt otherwise to copy, modify,
sublicense, distribute or transfer the Program is void, and will automatically terminate your
rights to use the Program under this License. However, parties who have received copies, or
rights to use copies, from you under this General Public License will not have their licenses
terminated so long as such parties remain in full compliance.

5. By copying, distributing or modifying the Program (or any work based on the Program) you
indicate your acceptance of this license to do so, and all its terms and conditions.

6. Each time you redistribute the Program (or any work based on the Program), the recipient
automatically receives a license from the original licensor to copy, distribute or modify the
Program subject to these terms and conditions. You may not impose any further restrictions on
the recipients' exercise of the rights granted herein.

7. The Free Software Foundation may publish revised and/or new versions of the General Public
License from time to time. Such new versions will be similar in spirit to the present version,
but may differ in detail to address new problems or concerns.

Each version is given a distinguishing version number. If the Program specifies a version
number of the license which applies to it and "any later version", you have the option of
following the terms and conditions either of that version or of any later version published by
the Free Software Foundation. If the Program does not specify a version number of the license,
you may choose any version ever published by the Free Software Foundation.

8. If you wish to incorporate parts of the Program into other free programs whose distribution
conditions are different, write to the author to ask for permission. For software which is
copyrighted by the Free Software Foundation, write to the Free Software Foundation; we
sometimes make exceptions for this. Our decision will be guided by the two goals of preserving
the free status of all derivatives of our free software and of promoting the sharing and reuse
of software generally.

NO WARRANTY

9. BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE, THERE IS NO WARRANTY FOR THE PROGRAM, TO
THE EXTENT PERMITTED BY APPLICABLE LAW. EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT
HOLDERS AND/OR OTHER PARTIES PROVIDE THE PROGRAM "AS IS" WITHOUT WARRANTY OF ANY KIND, EITHER
EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRE RISK AS TO THE QUALITY AND PERFORMANCE OF THE
PROGRAM IS WITH YOU. SHOULD THE PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY
SERVICING, REPAIR OR CORRECTION.

10. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING WILL ANY COPYRIGHT
HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY AND/OR REDISTRIBUTE THE PROGRAM AS PERMITTED ABOVE,
BE LIABLE TO YOU FOR DAMAGES, INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL
DAMAGES ARISING OUT OF THE USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED TO
LOSS OF DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY YOU OR THIRD PARTIES OR
A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER PROGRAMS), EVEN IF SUCH HOLDER OR OTHER
PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

END OF TERMS AND CONDITIONS

Appendix: How to Apply These Terms to Your New Programs

If you develop a new program, and you want it to be of the greatest possible use to humanity,
the best way to achieve this is to make it free software which everyone can redistribute and
change under these terms.

To do so, attach the following notices to the program. It is safest to attach them to the
start of each source file to most effectively convey the exclusion of warranty; and each file
should have at least the "copyright" line and a pointer to where the full notice is found.

<one line to give the program's name and a brief idea of what it does.> Copyright (C) 19yy
<name of author>

This program is free software; you can redistribute it and/or modify it under the terms of the
GNU General Public License as published by the Free Software Foundation; either version 1, or
(at your option) any later version.

This program is distributed in the hope that it will be useful, but WITHOUT ANY WARRANTY;
without even the implied warranty of MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See
the GNU General Public License for more details.
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You should have received a copy of the GNU General Public License along with this program; if
not, write to the Free Software Foundation, Inc., 51 Franklin Street, Fifth Floor, Boston MA
02110-1301 USA.

Also add information on how to contact you by electronic and paper mail.

If the program is interactive, make it output a short notice like this when it starts in an
interactive mode:

Gnomovision version 69, Copyright (C) 19xx name of author Gnomovision comes with ABSOLUTELY NO
WARRANTY; for details type `show w'. This is free software, and you are welcome to
redistribute it under certain conditions; type `show c' for details.

The hypothetical commands `show w' and `show c' should show the appropriate parts of the
General Public License. Of course, the commands you use may be called something other than
`show w' and `show c'; they could even be mouse-clicks or menu items--whatever suits your
program.

You should also get your employer (if you work as a programmer) or your school, if any, to
sign a "copyright disclaimer" for the program, if necessary. Here a sample; alter the names:

Yoyodyne, Inc., hereby disclaims all copyright interest in the program `Gnomovision' (a
program to direct compilers to make passes at assemblers) written by James Hacker.

<signature of Ty Coon>, 1 April 1989 Ty Coon, President of Vice

That's all there is to it!

GNU Free Documentation License, Version 1.2

GNU Free Documentation License

Version 1.2, November 2002

Copyright (C) 2000,2001,2002 Free Software Foundation, Inc.

51 Franklin St, Fifth Floor, Boston, MA 02110-1301 USA

Everyone is permitted to copy and distribute verbatim copies

of this license document, but changing it is not allowed.

0. PREAMBLE

The purpose of this License is to make a manual, textbook, or other

functional and useful document "free" in the sense of freedom: to

assure everyone the effective freedom to copy and redistribute it,

with or without modifying it, either commercially or noncommercially.

Secondarily, this License preserves for the author and publisher a way

to get credit for their work, while not being considered responsible

for modifications made by others.

This License is a kind of "copyleft", which means that derivative

works of the document must themselves be free in the same sense. It

complements the GNU General Public License, which is a copyleft

license designed for free software.

We have designed this License in order to use it for manuals for free
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software, because free software needs free documentation: a free

program should come with manuals providing the same freedoms that the

software does. But this License is not limited to software manuals;

it can be used for any textual work, regardless of subject matter or

whether it is published as a printed book. We recommend this License

principally for works whose purpose is instruction or reference.

1. APPLICABILITY AND DEFINITIONS

This License applies to any manual or other work, in any medium, that

contains a notice placed by the copyright holder saying it can be

distributed under the terms of this License. Such a notice grants a

world-wide, royalty-free license, unlimited in duration, to use that

work under the conditions stated herein. The "Document", below,

refers to any such manual or work. Any member of the public is a

licensee, and is addressed as "you". You accept the license if you

copy, modify or distribute the work in a way requiring permission

under copyright law.

A "Modified Version" of the Document means any work containing the

Document or a portion of it, either copied verbatim, or with

modifications and/or translated into another language.

A "Secondary Section" is a named appendix or a front-matter section of

the Document that deals exclusively with the relationship of the

publishers or authors of the Document to the Document's overall subject

(or to related matters) and contains nothing that could fall directly

within that overall subject. (Thus, if the Document is in part a

textbook of mathematics, a Secondary Section may not explain any

mathematics.) The relationship could be a matter of historical

connection with the subject or with related matters, or of legal,

commercial, philosophical, ethical or political position regarding

them.

The "Invariant Sections" are certain Secondary Sections whose titles

are designated, as being those of Invariant Sections, in the notice

that says that the Document is released under this License. If a

section does not fit the above definition of Secondary then it is not

allowed to be designated as Invariant. The Document may contain zero

Invariant Sections. If the Document does not identify any Invariant

Sections then there are none.

The "Cover Texts" are certain short passages of text that are listed,

as Front-Cover Texts or Back-Cover Texts, in the notice that says that

the Document is released under this License. A Front-Cover Text may
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be at most 5 words, and a Back-Cover Text may be at most 25 words.

A "Transparent" copy of the Document means a machine-readable copy,

represented in a format whose specification is available to the

general public, that is suitable for revising the document

straightforwardly with generic text editors or (for images composed of

pixels) generic paint programs or (for drawings) some widely available

drawing editor, and that is suitable for input to text formatters or

for automatic translation to a variety of formats suitable for input

to text formatters. A copy made in an otherwise Transparent file

format whose markup, or absence of markup, has been arranged to thwart

or discourage subsequent modification by readers is not Transparent.

An image format is not Transparent if used for any substantial amount

of text. A copy that is not "Transparent" is called "Opaque".

Examples of suitable formats for Transparent copies include plain

ASCII without markup, Texinfo input format, LaTeX input format, SGML

or XML using a publicly available DTD, and standard-conforming simple

HTML, PostScript or PDF designed for human modification. Examples of

transparent image formats include PNG, XCF and JPG. Opaque formats

include proprietary formats that can be read and edited only by

proprietary word processors, SGML or XML for which the DTD and/or

processing tools are not generally available, and the

machine-generated HTML, PostScript or PDF produced by some word

processors for output purposes only.

The "Title Page" means, for a printed book, the title page itself,

plus such following pages as are needed to hold, legibly, the material

this License requires to appear in the title page. For works in

formats which do not have any title page as such, "Title Page" means

the text near the most prominent appearance of the work's title,

preceding the beginning of the body of the text.

A section "Entitled XYZ" means a named subunit of the Document whose

title either is precisely XYZ or contains XYZ in parentheses following

text that translates XYZ in another language. (Here XYZ stands for a

specific section name mentioned below, such as "Acknowledgements",

"Dedications", "Endorsements", or "History".) To "Preserve the Title"

of such a section when you modify the Document means that it remains a

section "Entitled XYZ" according to this definition.

The Document may include Warranty Disclaimers next to the notice which

states that this License applies to the Document. These Warranty

Disclaimers are considered to be included by reference in this

License, but only as regards disclaiming warranties: any other

implication that these Warranty Disclaimers may have is void and has
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no effect on the meaning of this License.

2. VERBATIM COPYING

You may copy and distribute the Document in any medium, either

commercially or noncommercially, provided that this License, the

copyright notices, and the license notice saying this License applies

to the Document are reproduced in all copies, and that you add no other

conditions whatsoever to those of this License. You may not use

technical measures to obstruct or control the reading or further

copying of the copies you make or distribute. However, you may accept

compensation in exchange for copies. If you distribute a large enough

number of copies you must also follow the conditions in section 3.

You may also lend copies, under the same conditions stated above, and

you may publicly display copies.

3. COPYING IN QUANTITY

If you publish printed copies (or copies in media that commonly have

printed covers) of the Document, numbering more than 100, and the

Document's license notice requires Cover Texts, you must enclose the

copies in covers that carry, clearly and legibly, all these Cover

Texts: Front-Cover Texts on the front cover, and Back-Cover Texts on

the back cover. Both covers must also clearly and legibly identify

you as the publisher of these copies. The front cover must present

the full title with all words of the title equally prominent and

visible. You may add other material on the covers in addition.

Copying with changes limited to the covers, as long as they preserve

the title of the Document and satisfy these conditions, can be treated

as verbatim copying in other respects.

If the required texts for either cover are too voluminous to fit

legibly, you should put the first ones listed (as many as fit

reasonably) on the actual cover, and continue the rest onto adjacent

pages.

If you publish or distribute Opaque copies of the Document numbering

more than 100, you must either include a machine-readable Transparent

copy along with each Opaque copy, or state in or with each Opaque copy

a computer-network location from which the general network-using

public has access to download using public-standard network protocols

a complete Transparent copy of the Document, free of added material.

If you use the latter option, you must take reasonably prudent steps,
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when you begin distribution of Opaque copies in quantity, to ensure

that this Transparent copy will remain thus accessible at the stated

location until at least one year after the last time you distribute an

Opaque copy (directly or through your agents or retailers) of that

edition to the public.

It is requested, but not required, that you contact the authors of the

Document well before redistributing any large number of copies, to give

them a chance to provide you with an updated version of the Document.

4. MODIFICATIONS

You may copy and distribute a Modified Version of the Document under

the conditions of sections 2 and 3 above, provided that you release

the Modified Version under precisely this License, with the Modified

Version filling the role of the Document, thus licensing distribution

and modification of the Modified Version to whoever possesses a copy

of it. In addition, you must do these things in the Modified Version:

A. Use in the Title Page (and on the covers, if any) a title distinct

from that of the Document, and from those of previous versions

(which should, if there were any, be listed in the History section

of the Document). You may use the same title as a previous version

if the original publisher of that version gives permission.

B. List on the Title Page, as authors, one or more persons or entities

responsible for authorship of the modifications in the Modified

Version, together with at least five of the principal authors of the

Document (all of its principal authors, if it has fewer than five),

unless they release you from this requirement.

C. State on the Title page the name of the publisher of the

Modified Version, as the publisher.

D. Preserve all the copyright notices of the Document.

E. Add an appropriate copyright notice for your modifications

adjacent to the other copyright notices.

F. Include, immediately after the copyright notices, a license notice

giving the public permission to use the Modified Version under the

terms of this License, in the form shown in the Addendum below.

G. Preserve in that license notice the full lists of Invariant Sections

and required Cover Texts given in the Document's license notice.

H. Include an unaltered copy of this License.

I. Preserve the section Entitled "History", Preserve its Title, and add

to it an item stating at least the title, year, new authors, and

publisher of the Modified Version as given on the Title Page. If

there is no section Entitled "History" in the Document, create one

stating the title, year, authors, and publisher of the Document as
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given on its Title Page, then add an item describing the Modified

Version as stated in the previous sentence.

J. Preserve the network location, if any, given in the Document for

public access to a Transparent copy of the Document, and likewise

the network locations given in the Document for previous versions

it was based on. These may be placed in the "History" section.

You may omit a network location for a work that was published at

least four years before the Document itself, or if the original

publisher of the version it refers to gives permission.

K. For any section Entitled "Acknowledgements" or "Dedications",

Preserve the Title of the section, and preserve in the section all

the substance and tone of each of the contributor acknowledgements

and/or dedications given therein.

L. Preserve all the Invariant Sections of the Document,

unaltered in their text and in their titles. Section numbers

or the equivalent are not considered part of the section titles.

M. Delete any section Entitled "Endorsements". Such a section

may not be included in the Modified Version.

N. Do not retitle any existing section to be Entitled "Endorsements"

or to conflict in title with any Invariant Section.

O. Preserve any Warranty Disclaimers.

If the Modified Version includes new front-matter sections or

appendices that qualify as Secondary Sections and contain no material

copied from the Document, you may at your option designate some or all

of these sections as invariant. To do this, add their titles to the

list of Invariant Sections in the Modified Version's license notice.

These titles must be distinct from any other section titles.

You may add a section Entitled "Endorsements", provided it contains

nothing but endorsements of your Modified Version by various

parties--for example, statements of peer review or that the text has

been approved by an organization as the authoritative definition of a

standard.

You may add a passage of up to five words as a Front-Cover Text, and a

passage of up to 25 words as a Back-Cover Text, to the end of the list

of Cover Texts in the Modified Version. Only one passage of

Front-Cover Text and one of Back-Cover Text may be added by (or

through arrangements made by) any one entity. If the Document already

includes a cover text for the same cover, previously added by you or

by arrangement made by the same entity you are acting on behalf of,

you may not add another; but you may replace the old one, on explicit

permission from the previous publisher that added the old one.

The author(s) and publisher(s) of the Document do not by this License
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give permission to use their names for publicity for or to assert or

imply endorsement of any Modified Version.

5. COMBINING DOCUMENTS

You may combine the Document with other documents released under this

License, under the terms defined in section 4 above for modified

versions, provided that you include in the combination all of the

Invariant Sections of all of the original documents, unmodified, and

list them all as Invariant Sections of your combined work in its

license notice, and that you preserve all their Warranty Disclaimers.

The combined work need only contain one copy of this License, and

multiple identical Invariant Sections may be replaced with a single

copy. If there are multiple Invariant Sections with the same name but

different contents, make the title of each such section unique by

adding at the end of it, in parentheses, the name of the original

author or publisher of that section if known, or else a unique number.

Make the same adjustment to the section titles in the list of

Invariant Sections in the license notice of the combined work.

In the combination, you must combine any sections Entitled "History"

in the various original documents, forming one section Entitled

"History"; likewise combine any sections Entitled "Acknowledgements",

and any sections Entitled "Dedications". You must delete all sections

Entitled "Endorsements".

6. COLLECTIONS OF DOCUMENTS

You may make a collection consisting of the Document and other documents

released under this License, and replace the individual copies of this

License in the various documents with a single copy that is included in

the collection, provided that you follow the rules of this License for

verbatim copying of each of the documents in all other respects.

You may extract a single document from such a collection, and distribute

it individually under this License, provided you insert a copy of this

License into the extracted document, and follow this License in all

other respects regarding verbatim copying of that document.

7. AGGREGATION WITH INDEPENDENT WORKS

A compilation of the Document or its derivatives with other separate
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and independent documents or works, in or on a volume of a storage or

distribution medium, is called an "aggregate" if the copyright

resulting from the compilation is not used to limit the legal rights

of the compilation's users beyond what the individual works permit.

When the Document is included in an aggregate, this License does not

apply to the other works in the aggregate which are not themselves

derivative works of the Document.

If the Cover Text requirement of section 3 is applicable to these

copies of the Document, then if the Document is less than one half of

the entire aggregate, the Document's Cover Texts may be placed on

covers that bracket the Document within the aggregate, or the

electronic equivalent of covers if the Document is in electronic form.

Otherwise they must appear on printed covers that bracket the whole

aggregate.

8. TRANSLATION

Translation is considered a kind of modification, so you may

distribute translations of the Document under the terms of section 4.

Replacing Invariant Sections with translations requires special

permission from their copyright holders, but you may include

translations of some or all Invariant Sections in addition to the

original versions of these Invariant Sections. You may include a

translation of this License, and all the license notices in the

Document, and any Warranty Disclaimers, provided that you also include

the original English version of this License and the original versions

of those notices and disclaimers. In case of a disagreement between

the translation and the original version of this License or a notice

or disclaimer, the original version will prevail.

If a section in the Document is Entitled "Acknowledgements",

"Dedications", or "History", the requirement (section 4) to Preserve

its Title (section 1) will typically require changing the actual

title.

9. TERMINATION

You may not copy, modify, sublicense, or distribute the Document except

as expressly provided for under this License. Any other attempt to

copy, modify, sublicense or distribute the Document is void, and will

automatically terminate your rights under this License. However,

parties who have received copies, or rights, from you under this

License will not have their licenses terminated so long as such
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parties remain in full compliance.

10. FUTURE REVISIONS OF THIS LICENSE

The Free Software Foundation may publish new, revised versions

of the GNU Free Documentation License from time to time. Such new

versions will be similar in spirit to the present version, but may

differ in detail to address new problems or concerns. See

http://www.gnu.org/copyleft/.

Each version of the License is given a distinguishing version number.

If the Document specifies that a particular numbered version of this

License "or any later version" applies to it, you have the option of

following the terms and conditions either of that specified version or

of any later version that has been published (not as a draft) by the

Free Software Foundation. If the Document does not specify a version

number of this License, you may choose any version ever published (not

as a draft) by the Free Software Foundation.

ADDENDUM: How to use this License for your documents

To use this License in a document you have written, include a copy of

the License in the document and put the following copyright and

license notices just after the title page:

Copyright (c) YEAR YOUR NAME.

Permission is granted to copy, distribute and/or modify this document

under the terms of the GNU Free Documentation License, Version 1.2

or any later version published by the Free Software Foundation;

with no Invariant Sections, no Front-Cover Texts, and no Back-Cover Texts.

A copy of the license is included in the section entitled "GNU

Free Documentation License".

If you have Invariant Sections, Front-Cover Texts and Back-Cover Texts,

replace the "with...Texts." line with this:

with the Invariant Sections being LIST THEIR TITLES, with the

Front-Cover Texts being LIST, and with the Back-Cover Texts being LIST.

If you have Invariant Sections without Cover Texts, or some other

combination of the three, merge those two alternatives to suit the

situation.

If your document contains nontrivial examples of program code, we
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recommend releasing these examples in parallel under your choice of

free software license, such as the GNU General Public License,

to permit their use in free software.

GNU General Public License, GPL V2

GNU GENERAL PUBLIC LICENSE

Version 2, June 1991

Copyright (C) 1989, 1991 Free Software Foundation, Inc.

51 Franklin St, Fifth Floor, Boston, MA 02110-1301 USA

Everyone is permitted to copy and distribute verbatim copies

of this license document, but changing it is not allowed.

Preamble

The licenses for most software are designed to take away your

freedom to share and change it. By contrast, the GNU General Public

License is intended to guarantee your freedom to share and change free

software--to make sure the software is free for all its users. This

General Public License applies to most of the Free Software

Foundation's software and to any other program whose authors commit to

using it. (Some other Free Software Foundation software is covered by

the GNU Library General Public License instead.) You can apply it to

your programs, too.

When we speak of free software, we are referring to freedom, not

price. Our General Public Licenses are designed to make sure that you

have the freedom to distribute copies of free software (and charge for

this service if you wish), that you receive source code or can get it

if you want it, that you can change the software or use pieces of it

in new free programs; and that you know you can do these things.

To protect your rights, we need to make restrictions that forbid

anyone to deny you these rights or to ask you to surrender the rights.

These restrictions translate to certain responsibilities for you if you

distribute copies of the software, or if you modify it.

For example, if you distribute copies of such a program, whether

gratis or for a fee, you must give the recipients all the rights that

you have. You must make sure that they, too, receive or can get the

source code. And you must show them these terms so they know their

rights.
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We protect your rights with two steps: (1) copyright the software, and

(2) offer you this license which gives you legal permission to copy,

distribute and/or modify the software.

Also, for each author's protection and ours, we want to make certain

that everyone understands that there is no warranty for this free

software. If the software is modified by someone else and passed on, we

want its recipients to know that what they have is not the original, so

that any problems introduced by others will not reflect on the original

authors' reputations.

Finally, any free program is threatened constantly by software

patents. We wish to avoid the danger that redistributors of a free

program will individually obtain patent licenses, in effect making the

program proprietary. To prevent this, we have made it clear that any

patent must be licensed for everyone's free use or not licensed at all.

The precise terms and conditions for copying, distribution and

modification follow.

GNU GENERAL PUBLIC LICENSE

TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

0. This License applies to any program or other work which contains

a notice placed by the copyright holder saying it may be distributed

under the terms of this General Public License. The "Program", below,

refers to any such program or work, and a "work based on the Program"

means either the Program or any derivative work under copyright law:

that is to say, a work containing the Program or a portion of it,

either verbatim or with modifications and/or translated into another

language. (Hereinafter, translation is included without limitation in

the term "modification".) Each licensee is addressed as "you".

Activities other than copying, distribution and modification are not

covered by this License; they are outside its scope. The act of

running the Program is not restricted, and the output from the Program

is covered only if its contents constitute a work based on the

Program (independent of having been made by running the Program).

Whether that is true depends on what the Program does.

1. You may copy and distribute verbatim copies of the Program's

source code as you receive it, in any medium, provided that you

conspicuously and appropriately publish on each copy an appropriate

copyright notice and disclaimer of warranty; keep intact all the

notices that refer to this License and to the absence of any warranty;
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and give any other recipients of the Program a copy of this License

along with the Program.

You may charge a fee for the physical act of transferring a copy, and

you may at your option offer warranty protection in exchange for a fee.

2. You may modify your copy or copies of the Program or any portion

of it, thus forming a work based on the Program, and copy and

distribute such modifications or work under the terms of Section 1

above, provided that you also meet all of these conditions:

a) You must cause the modified files to carry prominent notices

stating that you changed the files and the date of any change.

b) You must cause any work that you distribute or publish, that in

whole or in part contains or is derived from the Program or any

part thereof, to be licensed as a whole at no charge to all third

parties under the terms of this License.

c) If the modified program normally reads commands interactively

when run, you must cause it, when started running for such

interactive use in the most ordinary way, to print or display an

announcement including an appropriate copyright notice and a

notice that there is no warranty (or else, saying that you provide

a warranty) and that users may redistribute the program under

these conditions, and telling the user how to view a copy of this

License. (Exception: if the Program itself is interactive but

does not normally print such an announcement, your work based on

the Program is not required to print an announcement.)

These requirements apply to the modified work as a whole. If

identifiable sections of that work are not derived from the Program,

and can be reasonably considered independent and separate works in

themselves, then this License, and its terms, do not apply to those

sections when you distribute them as separate works. But when you

distribute the same sections as part of a whole which is a work based

on the Program, the distribution of the whole must be on the terms of

this License, whose permissions for other licensees extend to the

entire whole, and thus to each and every part regardless of who wrote it.

Thus, it is not the intent of this section to claim rights or contest

your rights to work written entirely by you; rather, the intent is to

exercise the right to control the distribution of derivative or

collective works based on the Program.

In addition, mere aggregation of another work not based on the Program
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with the Program (or with a work based on the Program) on a volume of

a storage or distribution medium does not bring the other work under

the scope of this License.

3. You may copy and distribute the Program (or a work based on it,

under Section 2) in object code or executable form under the terms of

Sections 1 and 2 above provided that you also do one of the following:

a) Accompany it with the complete corresponding machine-readable

source code, which must be distributed under the terms of Sections

1 and 2 above on a medium customarily used for software interchange; or,

b) Accompany it with a written offer, valid for at least three

years, to give any third party, for a charge no more than your

cost of physically performing source distribution, a complete

machine-readable copy of the corresponding source code, to be

distributed under the terms of Sections 1 and 2 above on a medium

customarily used for software interchange; or,

c) Accompany it with the information you received as to the offer

to distribute corresponding source code. (This alternative is

allowed only for noncommercial distribution and only if you

received the program in object code or executable form with such

an offer, in accord with Subsection b above.)

The source code for a work means the preferred form of the work for

making modifications to it. For an executable work, complete source

code means all the source code for all modules it contains, plus any

associated interface definition files, plus the scripts used to

control compilation and installation of the executable. However, as a

special exception, the source code distributed need not include

anything that is normally distributed (in either source or binary

form) with the major components (compiler, kernel, and so on) of the

operating system on which the executable runs, unless that component

itself accompanies the executable.

If distribution of executable or object code is made by offering

access to copy from a designated place, then offering equivalent

access to copy the source code from the same place counts as

distribution of the source code, even though third parties are not

compelled to copy the source along with the object code.

4. You may not copy, modify, sublicense, or distribute the Program

except as expressly provided under this License. Any attempt

otherwise to copy, modify, sublicense or distribute the Program is

void, and will automatically terminate your rights under this License.
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However, parties who have received copies, or rights, from you under

this License will not have their licenses terminated so long as such

parties remain in full compliance.

5. You are not required to accept this License, since you have not

signed it. However, nothing else grants you permission to modify or

distribute the Program or its derivative works. These actions are

prohibited by law if you do not accept this License. Therefore, by

modifying or distributing the Program (or any work based on the

Program), you indicate your acceptance of this License to do so, and

all its terms and conditions for copying, distributing or modifying

the Program or works based on it.

6. Each time you redistribute the Program (or any work based on the

Program), the recipient automatically receives a license from the

original licensor to copy, distribute or modify the Program subject to

these terms and conditions. You may not impose any further

restrictions on the recipients' exercise of the rights granted herein.

You are not responsible for enforcing compliance by third parties to

this License.

7. If, as a consequence of a court judgment or allegation of patent

infringement or for any other reason (not limited to patent issues),

conditions are imposed on you (whether by court order, agreement or

otherwise) that contradict the conditions of this License, they do not

excuse you from the conditions of this License. If you cannot

distribute so as to satisfy simultaneously your obligations under this

License and any other pertinent obligations, then as a consequence you

may not distribute the Program at all. For example, if a patent

license would not permit royalty-free redistribution of the Program by

all those who receive copies directly or indirectly through you, then

the only way you could satisfy both it and this License would be to

refrain entirely from distribution of the Program.

If any portion of this section is held invalid or unenforceable under

any particular circumstance, the balance of the section is intended to

apply and the section as a whole is intended to apply in other

circumstances.

It is not the purpose of this section to induce you to infringe any

patents or other property right claims or to contest validity of any

such claims; this section has the sole purpose of protecting the

integrity of the free software distribution system, which is

implemented by public license practices. Many people have made

generous contributions to the wide range of software distributed

through that system in reliance on consistent application of that
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system; it is up to the author/donor to decide if he or she is willing

to distribute software through any other system and a licensee cannot

impose that choice.

This section is intended to make thoroughly clear what is believed to

be a consequence of the rest of this License.

8. If the distribution and/or use of the Program is restricted in

certain countries either by patents or by copyrighted interfaces, the

original copyright holder who places the Program under this License

may add an explicit geographical distribution limitation excluding

those countries, so that distribution is permitted only in or among

countries not thus excluded. In such case, this License incorporates

the limitation as if written in the body of this License.

9. The Free Software Foundation may publish revised and/or new versions

of the General Public License from time to time. Such new versions will

be similar in spirit to the present version, but may differ in detail to

address new problems or concerns.

Each version is given a distinguishing version number. If the Program

specifies a version number of this License which applies to it and "any

later version", you have the option of following the terms and conditions

either of that version or of any later version published by the Free

Software Foundation. If the Program does not specify a version number of

this License, you may choose any version ever published by the Free Software

Foundation.

10. If you wish to incorporate parts of the Program into other free

programs whose distribution conditions are different, write to the author

to ask for permission. For software which is copyrighted by the Free

Software Foundation, write to the Free Software Foundation; we sometimes

make exceptions for this. Our decision will be guided by the two goals

of preserving the free status of all derivatives of our free software and

of promoting the sharing and reuse of software generally.

NO WARRANTY

11. BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE, THERE IS NO WARRANTY

FOR THE PROGRAM, TO THE EXTENT PERMITTED BY APPLICABLE LAW. EXCEPT WHEN

OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES

PROVIDE THE PROGRAM "AS IS" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED

OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF

MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRE RISK AS

TO THE QUALITY AND PERFORMANCE OF THE PROGRAM IS WITH YOU. SHOULD THE

PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING,
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REPAIR OR CORRECTION.

12. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING

WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY AND/OR

REDISTRIBUTE THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES,

INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING

OUT OF THE USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED

TO LOSS OF DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY

YOU OR THIRD PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER

PROGRAMS), EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE

POSSIBILITY OF SUCH DAMAGES.

END OF TERMS AND CONDITIONS

How to Apply These Terms to Your New Programs

If you develop a new program, and you want it to be of the greatest

possible use to the public, the best way to achieve this is to make it

free software which everyone can redistribute and change under these terms.

To do so, attach the following notices to the program. It is safest

to attach them to the start of each source file to most effectively

convey the exclusion of warranty; and each file should have at least

the "copyright" line and a pointer to where the full notice is found.

<one line to give the program's name and a brief idea of what it does.>

Copyright (C) <year> <name of author>

This program is free software; you can redistribute it and/or modify

it under the terms of the GNU General Public License as published by

the Free Software Foundation; either version 2 of the License, or

(at your option) any later version.

This program is distributed in the hope that it will be useful,

but WITHOUT ANY WARRANTY; without even the implied warranty of

MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the

GNU General Public License for more details.

You should have received a copy of the GNU General Public License

along with this program; if not, write to the Free Software

Foundation, Inc., 51 Franklin St, Fifth Floor, Boston, MA 02110-1301 USA

Also add information on how to contact you by electronic and paper mail.

If the program is interactive, make it output a short notice like this
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when it starts in an interactive mode:

Gnomovision version 69, Copyright (C) year name of author

Gnomovision comes with ABSOLUTELY NO WARRANTY; for details type `show w'.

This is free software, and you are welcome to redistribute it

under certain conditions; type `show c' for details.

The hypothetical commands `show w' and `show c' should show the appropriate

parts of the General Public License. Of course, the commands you use may

be called something other than `show w' and `show c'; they could even be

mouse-clicks or menu items--whatever suits your program.

You should also get your employer (if you work as a programmer) or your

school, if any, to sign a "copyright disclaimer" for the program, if

necessary. Here is a sample; alter the names:

Yoyodyne, Inc., hereby disclaims all copyright interest in the program

`Gnomovision' (which makes passes at compilers) written by James Hacker.

<signature of Ty Coon>, 1 April 1989

Ty Coon, President of Vice

This General Public License does not permit incorporating your program into

proprietary programs. If your program is a subroutine library, you may

consider it more useful to permit linking proprietary applications with the

library. If this is what you want to do, use the GNU Library General

Public License instead of this License.

GNU General Public License, GPL V3

GNU GENERAL PUBLIC LICENSE

Version 3, 29 June 2007

Copyright (C) 2007 Free Software Foundation, Inc. <http://fsf.org/>

Everyone is permitted to copy and distribute verbatim copies

of this license document, but changing it is not allowed.

Preamble

The GNU General Public License is a free, copyleft license for

software and other kinds of works.

The licenses for most software and other practical works are designed

to take away your freedom to share and change the works. By contrast,

the GNU General Public License is intended to guarantee your freedom to

share and change all versions of a program--to make sure it remains free
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software for all its users. We, the Free Software Foundation, use the

GNU General Public License for most of our software; it applies also to

any other work released this way by its authors. You can apply it to

your programs, too.

When we speak of free software, we are referring to freedom, not

price. Our General Public Licenses are designed to make sure that you

have the freedom to distribute copies of free software (and charge for

them if you wish), that you receive source code or can get it if you

want it, that you can change the software or use pieces of it in new

free programs, and that you know you can do these things.

To protect your rights, we need to prevent others from denying you

these rights or asking you to surrender the rights. Therefore, you have

certain responsibilities if you distribute copies of the software, or if

you modify it: responsibilities to respect the freedom of others.

For example, if you distribute copies of such a program, whether

gratis or for a fee, you must pass on to the recipients the same

freedoms that you received. You must make sure that they, too, receive

or can get the source code. And you must show them these terms so they

know their rights.

Developers that use the GNU GPL protect your rights with two steps:

(1) assert copyright on the software, and (2) offer you this License

giving you legal permission to copy, distribute and/or modify it.

For the developers' and authors' protection, the GPL clearly explains

that there is no warranty for this free software. For both users' and

authors' sake, the GPL requires that modified versions be marked as

changed, so that their problems will not be attributed erroneously to

authors of previous versions.

Some devices are designed to deny users access to install or run

modified versions of the software inside them, although the manufacturer

can do so. This is fundamentally incompatible with the aim of

protecting users' freedom to change the software. The systematic

pattern of such abuse occurs in the area of products for individuals to

use, which is precisely where it is most unacceptable. Therefore, we

have designed this version of the GPL to prohibit the practice for those

products. If such problems arise substantially in other domains, we

stand ready to extend this provision to those domains in future versions

of the GPL, as needed to protect the freedom of users.

Finally, every program is threatened constantly by software patents.

States should not allow patents to restrict development and use of
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software on general-purpose computers, but in those that do, we wish to

avoid the special danger that patents applied to a free program could

make it effectively proprietary. To prevent this, the GPL assures that

patents cannot be used to render the program non-free.

The precise terms and conditions for copying, distribution and

modification follow.

TERMS AND CONDITIONS

0. Definitions.

"This License" refers to version 3 of the GNU General Public License.

"Copyright" also means copyright-like laws that apply to other kinds of

works, such as semiconductor masks.

"The Program" refers to any copyrightable work licensed under this

License. Each licensee is addressed as "you". "Licensees" and

"recipients" may be individuals or organizations.

To "modify" a work means to copy from or adapt all or part of the work

in a fashion requiring copyright permission, other than the making of an

exact copy. The resulting work is called a "modified version" of the

earlier work or a work "based on" the earlier work.

A "covered work" means either the unmodified Program or a work based

on the Program.

To "propagate" a work means to do anything with it that, without

permission, would make you directly or secondarily liable for

infringement under applicable copyright law, except executing it on a

computer or modifying a private copy. Propagation includes copying,

distribution (with or without modification), making available to the

public, and in some countries other activities as well.

To "convey" a work means any kind of propagation that enables other

parties to make or receive copies. Mere interaction with a user through

a computer network, with no transfer of a copy, is not conveying.

An interactive user interface displays "Appropriate Legal Notices"

to the extent that it includes a convenient and prominently visible

feature that (1) displays an appropriate copyright notice, and (2)

tells the user that there is no warranty for the work (except to the

extent that warranties are provided), that licensees may convey the

work under this License, and how to view a copy of this License. If
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the interface presents a list of user commands or options, such as a

menu, a prominent item in the list meets this criterion.

1. Source Code.

The "source code" for a work means the preferred form of the work

for making modifications to it. "Object code" means any non-source

form of a work.

A "Standard Interface" means an interface that either is an official

standard defined by a recognized standards body, or, in the case of

interfaces specified for a particular programming language, one that

is widely used among developers working in that language.

The "System Libraries" of an executable work include anything, other

than the work as a whole, that (a) is included in the normal form of

packaging a Major Component, but which is not part of that Major

Component, and (b) serves only to enable use of the work with that

Major Component, or to implement a Standard Interface for which an

implementation is available to the public in source code form. A

"Major Component", in this context, means a major essential component

(kernel, window system, and so on) of the specific operating system

(if any) on which the executable work runs, or a compiler used to

produce the work, or an object code interpreter used to run it.

The "Corresponding Source" for a work in object code form means all

the source code needed to generate, install, and (for an executable

work) run the object code and to modify the work, including scripts to

control those activities. However, it does not include the work's

System Libraries, or general-purpose tools or generally available free

programs which are used unmodified in performing those activities but

which are not part of the work. For example, Corresponding Source

includes interface definition files associated with source files for

the work, and the source code for shared libraries and dynamically

linked subprograms that the work is specifically designed to require,

such as by intimate data communication or control flow between those

subprograms and other parts of the work.

The Corresponding Source need not include anything that users

can regenerate automatically from other parts of the Corresponding

Source.

The Corresponding Source for a work in source code form is that

same work.

2. Basic Permissions.
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All rights granted under this License are granted for the term of

copyright on the Program, and are irrevocable provided the stated

conditions are met. This License explicitly affirms your unlimited

permission to run the unmodified Program. The output from running a

covered work is covered by this License only if the output, given its

content, constitutes a covered work. This License acknowledges your

rights of fair use or other equivalent, as provided by copyright law.

You may make, run and propagate covered works that you do not

convey, without conditions so long as your license otherwise remains

in force. You may convey covered works to others for the sole purpose

of having them make modifications exclusively for you, or provide you

with facilities for running those works, provided that you comply with

the terms of this License in conveying all material for which you do

not control copyright. Those thus making or running the covered works

for you must do so exclusively on your behalf, under your direction

and control, on terms that prohibit them from making any copies of

your copyrighted material outside their relationship with you.

Conveying under any other circumstances is permitted solely under

the conditions stated below. Sublicensing is not allowed; section 10

makes it unnecessary.

3. Protecting Users' Legal Rights From Anti-Circumvention Law.

No covered work shall be deemed part of an effective technological

measure under any applicable law fulfilling obligations under article

11 of the WIPO copyright treaty adopted on 20 December 1996, or

similar laws prohibiting or restricting circumvention of such

measures.

When you convey a covered work, you waive any legal power to forbid

circumvention of technological measures to the extent such circumvention

is effected by exercising rights under this License with respect to

the covered work, and you disclaim any intention to limit operation or

modification of the work as a means of enforcing, against the work's

users, your or third parties' legal rights to forbid circumvention of

technological measures.

4. Conveying Verbatim Copies.

You may convey verbatim copies of the Program's source code as you

receive it, in any medium, provided that you conspicuously and

appropriately publish on each copy an appropriate copyright notice;

keep intact all notices stating that this License and any
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non-permissive terms added in accord with section 7 apply to the code;

keep intact all notices of the absence of any warranty; and give all

recipients a copy of this License along with the Program.

You may charge any price or no price for each copy that you convey,

and you may offer support or warranty protection for a fee.

5. Conveying Modified Source Versions.

You may convey a work based on the Program, or the modifications to

produce it from the Program, in the form of source code under the

terms of section 4, provided that you also meet all of these conditions:

a) The work must carry prominent notices stating that you modified

it, and giving a relevant date.

b) The work must carry prominent notices stating that it is

released under this License and any conditions added under section

7. This requirement modifies the requirement in section 4 to

"keep intact all notices".

c) You must license the entire work, as a whole, under this

License to anyone who comes into possession of a copy. This

License will therefore apply, along with any applicable section 7

additional terms, to the whole of the work, and all its parts,

regardless of how they are packaged. This License gives no

permission to license the work in any other way, but it does not

invalidate such permission if you have separately received it.

d) If the work has interactive user interfaces, each must display

Appropriate Legal Notices; however, if the Program has interactive

interfaces that do not display Appropriate Legal Notices, your

work need not make them do so.

A compilation of a covered work with other separate and independent

works, which are not by their nature extensions of the covered work,

and which are not combined with it such as to form a larger program,

in or on a volume of a storage or distribution medium, is called an

"aggregate" if the compilation and its resulting copyright are not

used to limit the access or legal rights of the compilation's users

beyond what the individual works permit. Inclusion of a covered work

in an aggregate does not cause this License to apply to the other

parts of the aggregate.

6. Conveying Non-Source Forms.
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You may convey a covered work in object code form under the terms

of sections 4 and 5, provided that you also convey the

machine-readable Corresponding Source under the terms of this License,

in one of these ways:

a) Convey the object code in, or embodied in, a physical product

(including a physical distribution medium), accompanied by the

Corresponding Source fixed on a durable physical medium

customarily used for software interchange.

b) Convey the object code in, or embodied in, a physical product

(including a physical distribution medium), accompanied by a

written offer, valid for at least three years and valid for as

long as you offer spare parts or customer support for that product

model, to give anyone who possesses the object code either (1) a

copy of the Corresponding Source for all the software in the

product that is covered by this License, on a durable physical

medium customarily used for software interchange, for a price no

more than your reasonable cost of physically performing this

conveying of source, or (2) access to copy the

Corresponding Source from a network server at no charge.

c) Convey individual copies of the object code with a copy of the

written offer to provide the Corresponding Source. This

alternative is allowed only occasionally and noncommercially, and

only if you received the object code with such an offer, in accord

with subsection 6b.

d) Convey the object code by offering access from a designated

place (gratis or for a charge), and offer equivalent access to the

Corresponding Source in the same way through the same place at no

further charge. You need not require recipients to copy the

Corresponding Source along with the object code. If the place to

copy the object code is a network server, the Corresponding Source

may be on a different server (operated by you or a third party)

that supports equivalent copying facilities, provided you maintain

clear directions next to the object code saying where to find the

Corresponding Source. Regardless of what server hosts the

Corresponding Source, you remain obligated to ensure that it is

available for as long as needed to satisfy these requirements.

e) Convey the object code using peer-to-peer transmission, provided

you inform other peers where the object code and Corresponding

Source of the work are being offered to the general public at no

charge under subsection 6d.



Power Focus 6000 ZH 第三方许可

© Atlas Copco Industrial Technique AB - 9836 7446 17 185

A separable portion of the object code, whose source code is excluded

from the Corresponding Source as a System Library, need not be

included in conveying the object code work.

A "User Product" is either (1) a "consumer product", which means any

tangible personal property which is normally used for personal, family,

or household purposes, or (2) anything designed or sold for incorporation

into a dwelling. In determining whether a product is a consumer product,

doubtful cases shall be resolved in favor of coverage. For a particular

product received by a particular user, "normally used" refers to a

typical or common use of that class of product, regardless of the status

of the particular user or of the way in which the particular user

actually uses, or expects or is expected to use, the product. A product

is a consumer product regardless of whether the product has substantial

commercial, industrial or non-consumer uses, unless such uses represent

the only significant mode of use of the product.

"Installation Information" for a User Product means any methods,

procedures, authorization keys, or other information required to install

and execute modified versions of a covered work in that User Product from

a modified version of its Corresponding Source. The information must

suffice to ensure that the continued functioning of the modified object

code is in no case prevented or interfered with solely because

modification has been made.

If you convey an object code work under this section in, or with, or

specifically for use in, a User Product, and the conveying occurs as

part of a transaction in which the right of possession and use of the

User Product is transferred to the recipient in perpetuity or for a

fixed term (regardless of how the transaction is characterized), the

Corresponding Source conveyed under this section must be accompanied

by the Installation Information. But this requirement does not apply

if neither you nor any third party retains the ability to install

modified object code on the User Product (for example, the work has

been installed in ROM).

The requirement to provide Installation Information does not include a

requirement to continue to provide support service, warranty, or updates

for a work that has been modified or installed by the recipient, or for

the User Product in which it has been modified or installed. Access to a

network may be denied when the modification itself materially and

adversely affects the operation of the network or violates the rules and

protocols for communication across the network.

Corresponding Source conveyed, and Installation Information provided,

in accord with this section must be in a format that is publicly
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documented (and with an implementation available to the public in

source code form), and must require no special password or key for

unpacking, reading or copying.

7. Additional Terms.

"Additional permissions" are terms that supplement the terms of this

License by making exceptions from one or more of its conditions.

Additional permissions that are applicable to the entire Program shall

be treated as though they were included in this License, to the extent

that they are valid under applicable law. If additional permissions

apply only to part of the Program, that part may be used separately

under those permissions, but the entire Program remains governed by

this License without regard to the additional permissions.

When you convey a copy of a covered work, you may at your option

remove any additional permissions from that copy, or from any part of

it. (Additional permissions may be written to require their own

removal in certain cases when you modify the work.) You may place

additional permissions on material, added by you to a covered work,

for which you have or can give appropriate copyright permission.

Notwithstanding any other provision of this License, for material you

add to a covered work, you may (if authorized by the copyright holders of

that material) supplement the terms of this License with terms:

a) Disclaiming warranty or limiting liability differently from the

terms of sections 15 and 16 of this License; or

b) Requiring preservation of specified reasonable legal notices or

author attributions in that material or in the Appropriate Legal

Notices displayed by works containing it; or

c) Prohibiting misrepresentation of the origin of that material, or

requiring that modified versions of such material be marked in

reasonable ways as different from the original version; or

d) Limiting the use for publicity purposes of names of licensors or

authors of the material; or

e) Declining to grant rights under trademark law for use of some

trade names, trademarks, or service marks; or

f) Requiring indemnification of licensors and authors of that

material by anyone who conveys the material (or modified versions of

it) with contractual assumptions of liability to the recipient, for
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any liability that these contractual assumptions directly impose on

those licensors and authors.

All other non-permissive additional terms are considered "further

restrictions" within the meaning of section 10. If the Program as you

received it, or any part of it, contains a notice stating that it is

governed by this License along with a term that is a further

restriction, you may remove that term. If a license document contains

a further restriction but permits relicensing or conveying under this

License, you may add to a covered work material governed by the terms

of that license document, provided that the further restriction does

not survive such relicensing or conveying.

If you add terms to a covered work in accord with this section, you

must place, in the relevant source files, a statement of the

additional terms that apply to those files, or a notice indicating

where to find the applicable terms.

Additional terms, permissive or non-permissive, may be stated in the

form of a separately written license, or stated as exceptions;

the above requirements apply either way.

8. Termination.

You may not propagate or modify a covered work except as expressly

provided under this License. Any attempt otherwise to propagate or

modify it is void, and will automatically terminate your rights under

this License (including any patent licenses granted under the third

paragraph of section 11).

However, if you cease all violation of this License, then your

license from a particular copyright holder is reinstated (a)

provisionally, unless and until the copyright holder explicitly and

finally terminates your license, and (b) permanently, if the copyright

holder fails to notify you of the violation by some reasonable means

prior to 60 days after the cessation.

Moreover, your license from a particular copyright holder is

reinstated permanently if the copyright holder notifies you of the

violation by some reasonable means, this is the first time you have

received notice of violation of this License (for any work) from that

copyright holder, and you cure the violation prior to 30 days after

your receipt of the notice.

Termination of your rights under this section does not terminate the

licenses of parties who have received copies or rights from you under
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this License. If your rights have been terminated and not permanently

reinstated, you do not qualify to receive new licenses for the same

material under section 10.

9. Acceptance Not Required for Having Copies.

You are not required to accept this License in order to receive or

run a copy of the Program. Ancillary propagation of a covered work

occurring solely as a consequence of using peer-to-peer transmission

to receive a copy likewise does not require acceptance. However,

nothing other than this License grants you permission to propagate or

modify any covered work. These actions infringe copyright if you do

not accept this License. Therefore, by modifying or propagating a

covered work, you indicate your acceptance of this License to do so.

10. Automatic Licensing of Downstream Recipients.

Each time you convey a covered work, the recipient automatically

receives a license from the original licensors, to run, modify and

propagate that work, subject to this License. You are not responsible

for enforcing compliance by third parties with this License.

An "entity transaction" is a transaction transferring control of an

organization, or substantially all assets of one, or subdividing an

organization, or merging organizations. If propagation of a covered

work results from an entity transaction, each party to that

transaction who receives a copy of the work also receives whatever

licenses to the work the party's predecessor in interest had or could

give under the previous paragraph, plus a right to possession of the

Corresponding Source of the work from the predecessor in interest, if

the predecessor has it or can get it with reasonable efforts.

You may not impose any further restrictions on the exercise of the

rights granted or affirmed under this License. For example, you may

not impose a license fee, royalty, or other charge for exercise of

rights granted under this License, and you may not initiate litigation

(including a cross-claim or counterclaim in a lawsuit) alleging that

any patent claim is infringed by making, using, selling, offering for

sale, or importing the Program or any portion of it.

11. Patents.

A "contributor" is a copyright holder who authorizes use under this

License of the Program or a work on which the Program is based. The

work thus licensed is called the contributor's "contributor version".



Power Focus 6000 ZH 第三方许可

© Atlas Copco Industrial Technique AB - 9836 7446 17 189

A contributor's "essential patent claims" are all patent claims

owned or controlled by the contributor, whether already acquired or

hereafter acquired, that would be infringed by some manner, permitted

by this License, of making, using, or selling its contributor version,

but do not include claims that would be infringed only as a

consequence of further modification of the contributor version. For

purposes of this definition, "control" includes the right to grant

patent sublicenses in a manner consistent with the requirements of

this License.

Each contributor grants you a non-exclusive, worldwide, royalty-free

patent license under the contributor's essential patent claims, to

make, use, sell, offer for sale, import and otherwise run, modify and

propagate the contents of its contributor version.

In the following three paragraphs, a "patent license" is any express

agreement or commitment, however denominated, not to enforce a patent

(such as an express permission to practice a patent or covenant not to

sue for patent infringement). To "grant" such a patent license to a

party means to make such an agreement or commitment not to enforce a

patent against the party.

If you convey a covered work, knowingly relying on a patent license,

and the Corresponding Source of the work is not available for anyone

to copy, free of charge and under the terms of this License, through a

publicly available network server or other readily accessible means,

then you must either (1) cause the Corresponding Source to be so

available, or (2) arrange to deprive yourself of the benefit of the

patent license for this particular work, or (3) arrange, in a manner

consistent with the requirements of this License, to extend the patent

license to downstream recipients. "Knowingly relying" means you have

actual knowledge that, but for the patent license, your conveying the

covered work in a country, or your recipient's use of the covered work

in a country, would infringe one or more identifiable patents in that

country that you have reason to believe are valid.

If, pursuant to or in connection with a single transaction or

arrangement, you convey, or propagate by procuring conveyance of, a

covered work, and grant a patent license to some of the parties

receiving the covered work authorizing them to use, propagate, modify

or convey a specific copy of the covered work, then the patent license

you grant is automatically extended to all recipients of the covered

work and works based on it.

A patent license is "discriminatory" if it does not include within

the scope of its coverage, prohibits the exercise of, or is
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conditioned on the non-exercise of one or more of the rights that are

specifically granted under this License. You may not convey a covered

work if you are a party to an arrangement with a third party that is

in the business of distributing software, under which you make payment

to the third party based on the extent of your activity of conveying

the work, and under which the third party grants, to any of the

parties who would receive the covered work from you, a discriminatory

patent license (a) in connection with copies of the covered work

conveyed by you (or copies made from those copies), or (b) primarily

for and in connection with specific products or compilations that

contain the covered work, unless you entered into that arrangement,

or that patent license was granted, prior to 28 March 2007.

Nothing in this License shall be construed as excluding or limiting

any implied license or other defenses to infringement that may

otherwise be available to you under applicable patent law.

12. No Surrender of Others' Freedom.

If conditions are imposed on you (whether by court order, agreement or

otherwise) that contradict the conditions of this License, they do not

excuse you from the conditions of this License. If you cannot convey a

covered work so as to satisfy simultaneously your obligations under this

License and any other pertinent obligations, then as a consequence you may

not convey it at all. For example, if you agree to terms that obligate you

to collect a royalty for further conveying from those to whom you convey

the Program, the only way you could satisfy both those terms and this

License would be to refrain entirely from conveying the Program.

13. Use with the GNU Affero General Public License.

Notwithstanding any other provision of this License, you have

permission to link or combine any covered work with a work licensed

under version 3 of the GNU Affero General Public License into a single

combined work, and to convey the resulting work. The terms of this

License will continue to apply to the part which is the covered work,

but the special requirements of the GNU Affero General Public License,

section 13, concerning interaction through a network will apply to the

combination as such.

14. Revised Versions of this License.

The Free Software Foundation may publish revised and/or new versions of

the GNU General Public License from time to time. Such new versions will

be similar in spirit to the present version, but may differ in detail to

address new problems or concerns.
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Each version is given a distinguishing version number. If the

Program specifies that a certain numbered version of the GNU General

Public License "or any later version" applies to it, you have the

option of following the terms and conditions either of that numbered

version or of any later version published by the Free Software

Foundation. If the Program does not specify a version number of the

GNU General Public License, you may choose any version ever published

by the Free Software Foundation.

If the Program specifies that a proxy can decide which future

versions of the GNU General Public License can be used, that proxy's

public statement of acceptance of a version permanently authorizes you

to choose that version for the Program.

Later license versions may give you additional or different

permissions. However, no additional obligations are imposed on any

author or copyright holder as a result of your choosing to follow a

later version.

15. Disclaimer of Warranty.

THERE IS NO WARRANTY FOR THE PROGRAM, TO THE EXTENT PERMITTED BY

APPLICABLE LAW. EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT

HOLDERS AND/OR OTHER PARTIES PROVIDE THE PROGRAM "AS IS" WITHOUT WARRANTY

OF ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO,

THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR

PURPOSE. THE ENTIRE RISK AS TO THE QUALITY AND PERFORMANCE OF THE PROGRAM

IS WITH YOU. SHOULD THE PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF

ALL NECESSARY SERVICING, REPAIR OR CORRECTION.

16. Limitation of Liability.

IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING

WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MODIFIES AND/OR CONVEYS

THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES, INCLUDING ANY

GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING OUT OF THE

USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED TO LOSS OF

DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY YOU OR THIRD

PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER PROGRAMS),

EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF

SUCH DAMAGES.

17. Interpretation of Sections 15 and 16.

If the disclaimer of warranty and limitation of liability provided
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above cannot be given local legal effect according to their terms,

reviewing courts shall apply local law that most closely approximates

an absolute waiver of all civil liability in connection with the

Program, unless a warranty or assumption of liability accompanies a

copy of the Program in return for a fee.

END OF TERMS AND CONDITIONS

How to Apply These Terms to Your New Programs

If you develop a new program, and you want it to be of the greatest

possible use to the public, the best way to achieve this is to make it

free software which everyone can redistribute and change under these terms.

To do so, attach the following notices to the program. It is safest

to attach them to the start of each source file to most effectively

state the exclusion of warranty; and each file should have at least

the "copyright" line and a pointer to where the full notice is found.

<one line to give the program's name and a brief idea of what it does.>

Copyright (C) <year> <name of author>

This program is free software: you can redistribute it and/or modify

it under the terms of the GNU General Public License as published by

the Free Software Foundation, either version 3 of the License, or

(at your option) any later version.

This program is distributed in the hope that it will be useful,

but WITHOUT ANY WARRANTY; without even the implied warranty of

MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the

GNU General Public License for more details.

You should have received a copy of the GNU General Public License

along with this program. If not, see <http://www.gnu.org/licenses/>.

Also add information on how to contact you by electronic and paper mail.

If the program does terminal interaction, make it output a short

notice like this when it starts in an interactive mode:

<program> Copyright (C) <year> <name of author>

This program comes with ABSOLUTELY NO WARRANTY; for details type `show w'.

This is free software, and you are welcome to redistribute it

under certain conditions; type `show c' for details.

The hypothetical commands `show w' and `show c' should show the appropriate
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parts of the General Public License. Of course, your program's commands

might be different; for a GUI interface, you would use an "about box".

You should also get your employer (if you work as a programmer) or school,

if any, to sign a "copyright disclaimer" for the program, if necessary.

For more information on this, and how to apply and follow the GNU GPL, see

<http://www.gnu.org/licenses/>.

The GNU General Public License does not permit incorporating your program

into proprietary programs. If your program is a subroutine library, you

may consider it more useful to permit linking proprietary applications with

the library. If this is what you want to do, use the GNU Lesser General

Public License instead of this License. But first, please read

<http://www.gnu.org/philosophy/why-not-lgpl.html>.

GNU Lesser General Public License, LGPL V2.1

GNU LESSER GENERAL PUBLIC LICENSE

Version 2.1, February 1999

Copyright (C) 1991, 1999 Free Software Foundation, Inc.

51 Franklin St, Fifth Floor, Boston, MA 02110-1301 USA

Everyone is permitted to copy and distribute verbatim copies

of this license document, but changing it is not allowed.

[This is the first released version of the Lesser GPL. It also counts

as the successor of the GNU Library Public License, version 2, hence

the version number 2.1.]

Preamble

The licenses for most software are designed to take away your

freedom to share and change it. By contrast, the GNU General Public

Licenses are intended to guarantee your freedom to share and change

free software--to make sure the software is free for all its users.

This license, the Lesser General Public License, applies to some

specially designated software packages--typically libraries--of the

Free Software Foundation and other authors who decide to use it. You

can use it too, but we suggest you first think carefully about whether

this license or the ordinary General Public License is the better

strategy to use in any particular case, based on the explanations below.

When we speak of free software, we are referring to freedom of use,

not price. Our General Public Licenses are designed to make sure that

you have the freedom to distribute copies of free software (and charge
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for this service if you wish); that you receive source code or can get

it if you want it; that you can change the software and use pieces of

it in new free programs; and that you are informed that you can do

these things.

To protect your rights, we need to make restrictions that forbid

distributors to deny you these rights or to ask you to surrender these

rights. These restrictions translate to certain responsibilities for

you if you distribute copies of the library or if you modify it.

For example, if you distribute copies of the library, whether gratis

or for a fee, you must give the recipients all the rights that we gave

you. You must make sure that they, too, receive or can get the source

code. If you link other code with the library, you must provide

complete object files to the recipients, so that they can relink them

with the library after making changes to the library and recompiling

it. And you must show them these terms so they know their rights.

We protect your rights with a two-step method: (1) we copyright the

library, and (2) we offer you this license, which gives you legal

permission to copy, distribute and/or modify the library.

To protect each distributor, we want to make it very clear that

there is no warranty for the free library. Also, if the library is

modified by someone else and passed on, the recipients should know

that what they have is not the original version, so that the original

author's reputation will not be affected by problems that might be

introduced by others.

Finally, software patents pose a constant threat to the existence of

any free program. We wish to make sure that a company cannot

effectively restrict the users of a free program by obtaining a

restrictive license from a patent holder. Therefore, we insist that

any patent license obtained for a version of the library must be

consistent with the full freedom of use specified in this license.

Most GNU software, including some libraries, is covered by the

ordinary GNU General Public License. This license, the GNU Lesser

General Public License, applies to certain designated libraries, and

is quite different from the ordinary General Public License. We use

this license for certain libraries in order to permit linking those

libraries into non-free programs.

When a program is linked with a library, whether statically or using

a shared library, the combination of the two is legally speaking a

combined work, a derivative of the original library. The ordinary
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General Public License therefore permits such linking only if the

entire combination fits its criteria of freedom. The Lesser General

Public License permits more lax criteria for linking other code with

the library.

We call this license the "Lesser" General Public License because it

does Less to protect the user's freedom than the ordinary General

Public License. It also provides other free software developers Less

of an advantage over competing non-free programs. These disadvantages

are the reason we use the ordinary General Public License for many

libraries. However, the Lesser license provides advantages in certain

special circumstances.

For example, on rare occasions, there may be a special need to

encourage the widest possible use of a certain library, so that it becomes

a de-facto standard. To achieve this, non-free programs must be

allowed to use the library. A more frequent case is that a free

library does the same job as widely used non-free libraries. In this

case, there is little to gain by limiting the free library to free

software only, so we use the Lesser General Public License.

In other cases, permission to use a particular library in non-free

programs enables a greater number of people to use a large body of

free software. For example, permission to use the GNU C Library in

non-free programs enables many more people to use the whole GNU

operating system, as well as its variant, the GNU/Linux operating

system.

Although the Lesser General Public License is Less protective of the

users' freedom, it does ensure that the user of a program that is

linked with the Library has the freedom and the wherewithal to run

that program using a modified version of the Library.

The precise terms and conditions for copying, distribution and

modification follow. Pay close attention to the difference between a

"work based on the library" and a "work that uses the library". The

former contains code derived from the library, whereas the latter must

be combined with the library in order to run.

GNU LESSER GENERAL PUBLIC LICENSE

TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

0. This License Agreement applies to any software library or other

program which contains a notice placed by the copyright holder or

other authorized party saying it may be distributed under the terms of

this Lesser General Public License (also called "this License").
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Each licensee is addressed as "you".

A "library" means a collection of software functions and/or data

prepared so as to be conveniently linked with application programs

(which use some of those functions and data) to form executables.

The "Library", below, refers to any such software library or work

which has been distributed under these terms. A "work based on the

Library" means either the Library or any derivative work under

copyright law: that is to say, a work containing the Library or a

portion of it, either verbatim or with modifications and/or translated

straightforwardly into another language. (Hereinafter, translation is

included without limitation in the term "modification".)

"Source code" for a work means the preferred form of the work for

making modifications to it. For a library, complete source code means

all the source code for all modules it contains, plus any associated

interface definition files, plus the scripts used to control compilation

and installation of the library.

Activities other than copying, distribution and modification are not

covered by this License; they are outside its scope. The act of

running a program using the Library is not restricted, and output from

such a program is covered only if its contents constitute a work based

on the Library (independent of the use of the Library in a tool for

writing it). Whether that is true depends on what the Library does

and what the program that uses the Library does.

1. You may copy and distribute verbatim copies of the Library's

complete source code as you receive it, in any medium, provided that

you conspicuously and appropriately publish on each copy an

appropriate copyright notice and disclaimer of warranty; keep intact

all the notices that refer to this License and to the absence of any

warranty; and distribute a copy of this License along with the

Library.

You may charge a fee for the physical act of transferring a copy,

and you may at your option offer warranty protection in exchange for a

fee.

2. You may modify your copy or copies of the Library or any portion

of it, thus forming a work based on the Library, and copy and

distribute such modifications or work under the terms of Section 1

above, provided that you also meet all of these conditions:

a) The modified work must itself be a software library.



Power Focus 6000 ZH 第三方许可

© Atlas Copco Industrial Technique AB - 9836 7446 17 197

b) You must cause the files modified to carry prominent notices

stating that you changed the files and the date of any change.

c) You must cause the whole of the work to be licensed at no

charge to all third parties under the terms of this License.

d) If a facility in the modified Library refers to a function or a

table of data to be supplied by an application program that uses

the facility, other than as an argument passed when the facility

is invoked, then you must make a good faith effort to ensure that,

in the event an application does not supply such function or

table, the facility still operates, and performs whatever part of

its purpose remains meaningful.

(For example, a function in a library to compute square roots has

a purpose that is entirely well-defined independent of the

application. Therefore, Subsection 2d requires that any

application-supplied function or table used by this function must

be optional: if the application does not supply it, the square

root function must still compute square roots.)

These requirements apply to the modified work as a whole. If

identifiable sections of that work are not derived from the Library,

and can be reasonably considered independent and separate works in

themselves, then this License, and its terms, do not apply to those

sections when you distribute them as separate works. But when you

distribute the same sections as part of a whole which is a work based

on the Library, the distribution of the whole must be on the terms of

this License, whose permissions for other licensees extend to the

entire whole, and thus to each and every part regardless of who wrote

it.

Thus, it is not the intent of this section to claim rights or contest

your rights to work written entirely by you; rather, the intent is to

exercise the right to control the distribution of derivative or

collective works based on the Library.

In addition, mere aggregation of another work not based on the Library

with the Library (or with a work based on the Library) on a volume of

a storage or distribution medium does not bring the other work under

the scope of this License.

3. You may opt to apply the terms of the ordinary GNU General Public

License instead of this License to a given copy of the Library. To do

this, you must alter all the notices that refer to this License, so
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that they refer to the ordinary GNU General Public License, version 2,

instead of to this License. (If a newer version than version 2 of the

ordinary GNU General Public License has appeared, then you can specify

that version instead if you wish.) Do not make any other change in

these notices.

Once this change is made in a given copy, it is irreversible for

that copy, so the ordinary GNU General Public License applies to all

subsequent copies and derivative works made from that copy.

This option is useful when you wish to copy part of the code of

the Library into a program that is not a library.

4. You may copy and distribute the Library (or a portion or

derivative of it, under Section 2) in object code or executable form

under the terms of Sections 1 and 2 above provided that you accompany

it with the complete corresponding machine-readable source code, which

must be distributed under the terms of Sections 1 and 2 above on a

medium customarily used for software interchange.

If distribution of object code is made by offering access to copy

from a designated place, then offering equivalent access to copy the

source code from the same place satisfies the requirement to

distribute the source code, even though third parties are not

compelled to copy the source along with the object code.

5. A program that contains no derivative of any portion of the

Library, but is designed to work with the Library by being compiled or

linked with it, is called a "work that uses the Library". Such a

work, in isolation, is not a derivative work of the Library, and

therefore falls outside the scope of this License.

However, linking a "work that uses the Library" with the Library

creates an executable that is a derivative of the Library (because it

contains portions of the Library), rather than a "work that uses the

library". The executable is therefore covered by this License.

Section 6 states terms for distribution of such executables.

When a "work that uses the Library" uses material from a header file

that is part of the Library, the object code for the work may be a

derivative work of the Library even though the source code is not.

Whether this is true is especially significant if the work can be

linked without the Library, or if the work is itself a library. The

threshold for this to be true is not precisely defined by law.

If such an object file uses only numerical parameters, data
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structure layouts and accessors, and small macros and small inline

functions (ten lines or less in length), then the use of the object

file is unrestricted, regardless of whether it is legally a derivative

work. (Executables containing this object code plus portions of the

Library will still fall under Section 6.)

Otherwise, if the work is a derivative of the Library, you may

distribute the object code for the work under the terms of Section 6.

Any executables containing that work also fall under Section 6,

whether or not they are linked directly with the Library itself.

6. As an exception to the Sections above, you may also combine or

link a "work that uses the Library" with the Library to produce a

work containing portions of the Library, and distribute that work

under terms of your choice, provided that the terms permit

modification of the work for the customer's own use and reverse

engineering for debugging such modifications.

You must give prominent notice with each copy of the work that the

Library is used in it and that the Library and its use are covered by

this License. You must supply a copy of this License. If the work

during execution displays copyright notices, you must include the

copyright notice for the Library among them, as well as a reference

directing the user to the copy of this License. Also, you must do one

of these things:

a) Accompany the work with the complete corresponding

machine-readable source code for the Library including whatever

changes were used in the work (which must be distributed under

Sections 1 and 2 above); and, if the work is an executable linked

with the Library, with the complete machine-readable "work that

uses the Library", as object code and/or source code, so that the

user can modify the Library and then relink to produce a modified

executable containing the modified Library. (It is understood

that the user who changes the contents of definitions files in the

Library will not necessarily be able to recompile the application

to use the modified definitions.)

b) Use a suitable shared library mechanism for linking with the

Library. A suitable mechanism is one that (1) uses at run time a

copy of the library already present on the user's computer system,

rather than copying library functions into the executable, and (2)

will operate properly with a modified version of the library, if

the user installs one, as long as the modified version is

interface-compatible with the version that the work was made with.
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c) Accompany the work with a written offer, valid for at

least three years, to give the same user the materials

specified in Subsection 6a, above, for a charge no more

than the cost of performing this distribution.

d) If distribution of the work is made by offering access to copy

from a designated place, offer equivalent access to copy the above

specified materials from the same place.

e) Verify that the user has already received a copy of these

materials or that you have already sent this user a copy.

For an executable, the required form of the "work that uses the

Library" must include any data and utility programs needed for

reproducing the executable from it. However, as a special exception,

the materials to be distributed need not include anything that is

normally distributed (in either source or binary form) with the major

components (compiler, kernel, and so on) of the operating system on

which the executable runs, unless that component itself accompanies

the executable.

It may happen that this requirement contradicts the license

restrictions of other proprietary libraries that do not normally

accompany the operating system. Such a contradiction means you cannot

use both them and the Library together in an executable that you

distribute.

7. You may place library facilities that are a work based on the

Library side-by-side in a single library together with other library

facilities not covered by this License, and distribute such a combined

library, provided that the separate distribution of the work based on

the Library and of the other library facilities is otherwise

permitted, and provided that you do these two things:

a) Accompany the combined library with a copy of the same work

based on the Library, uncombined with any other library

facilities. This must be distributed under the terms of the

Sections above.

b) Give prominent notice with the combined library of the fact

that part of it is a work based on the Library, and explaining

where to find the accompanying uncombined form of the same work.

8. You may not copy, modify, sublicense, link with, or distribute

the Library except as expressly provided under this License. Any

attempt otherwise to copy, modify, sublicense, link with, or
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distribute the Library is void, and will automatically terminate your

rights under this License. However, parties who have received copies,

or rights, from you under this License will not have their licenses

terminated so long as such parties remain in full compliance.

9. You are not required to accept this License, since you have not

signed it. However, nothing else grants you permission to modify or

distribute the Library or its derivative works. These actions are

prohibited by law if you do not accept this License. Therefore, by

modifying or distributing the Library (or any work based on the

Library), you indicate your acceptance of this License to do so, and

all its terms and conditions for copying, distributing or modifying

the Library or works based on it.

10. Each time you redistribute the Library (or any work based on the

Library), the recipient automatically receives a license from the

original licensor to copy, distribute, link with or modify the Library

subject to these terms and conditions. You may not impose any further

restrictions on the recipients' exercise of the rights granted herein.

You are not responsible for enforcing compliance by third parties with

this License.

11. If, as a consequence of a court judgment or allegation of patent

infringement or for any other reason (not limited to patent issues),

conditions are imposed on you (whether by court order, agreement or

otherwise) that contradict the conditions of this License, they do not

excuse you from the conditions of this License. If you cannot

distribute so as to satisfy simultaneously your obligations under this

License and any other pertinent obligations, then as a consequence you

may not distribute the Library at all. For example, if a patent

license would not permit royalty-free redistribution of the Library by

all those who receive copies directly or indirectly through you, then

the only way you could satisfy both it and this License would be to

refrain entirely from distribution of the Library.

If any portion of this section is held invalid or unenforceable under any

particular circumstance, the balance of the section is intended to apply,

and the section as a whole is intended to apply in other circumstances.

It is not the purpose of this section to induce you to infringe any

patents or other property right claims or to contest validity of any

such claims; this section has the sole purpose of protecting the

integrity of the free software distribution system which is

implemented by public license practices. Many people have made

generous contributions to the wide range of software distributed

through that system in reliance on consistent application of that
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system; it is up to the author/donor to decide if he or she is willing

to distribute software through any other system and a licensee cannot

impose that choice.

This section is intended to make thoroughly clear what is believed to

be a consequence of the rest of this License.

12. If the distribution and/or use of the Library is restricted in

certain countries either by patents or by copyrighted interfaces, the

original copyright holder who places the Library under this License may add

an explicit geographical distribution limitation excluding those countries,

so that distribution is permitted only in or among countries not thus

excluded. In such case, this License incorporates the limitation as if

written in the body of this License.

13. The Free Software Foundation may publish revised and/or new

versions of the Lesser General Public License from time to time.

Such new versions will be similar in spirit to the present version,

but may differ in detail to address new problems or concerns.

Each version is given a distinguishing version number. If the Library

specifies a version number of this License which applies to it and

"any later version", you have the option of following the terms and

conditions either of that version or of any later version published by

the Free Software Foundation. If the Library does not specify a

license version number, you may choose any version ever published by

the Free Software Foundation.

14. If you wish to incorporate parts of the Library into other free

programs whose distribution conditions are incompatible with these,

write to the author to ask for permission. For software which is

copyrighted by the Free Software Foundation, write to the Free

Software Foundation; we sometimes make exceptions for this. Our

decision will be guided by the two goals of preserving the free status

of all derivatives of our free software and of promoting the sharing

and reuse of software generally.

NO WARRANTY

15. BECAUSE THE LIBRARY IS LICENSED FREE OF CHARGE, THERE IS NO

WARRANTY FOR THE LIBRARY, TO THE EXTENT PERMITTED BY APPLICABLE LAW.

EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR

OTHER PARTIES PROVIDE THE LIBRARY "AS IS" WITHOUT WARRANTY OF ANY

KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE

IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR

PURPOSE. THE ENTIRE RISK AS TO THE QUALITY AND PERFORMANCE OF THE
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LIBRARY IS WITH YOU. SHOULD THE LIBRARY PROVE DEFECTIVE, YOU ASSUME

THE COST OF ALL NECESSARY SERVICING, REPAIR OR CORRECTION.

16. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN

WRITING WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY

AND/OR REDISTRIBUTE THE LIBRARY AS PERMITTED ABOVE, BE LIABLE TO YOU

FOR DAMAGES, INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR

CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OR INABILITY TO USE THE

LIBRARY (INCLUDING BUT NOT LIMITED TO LOSS OF DATA OR DATA BEING

RENDERED INACCURATE OR LOSSES SUSTAINED BY YOU OR THIRD PARTIES OR A

FAILURE OF THE LIBRARY TO OPERATE WITH ANY OTHER SOFTWARE), EVEN IF

SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH

DAMAGES.

END OF TERMS AND CONDITIONS

How to Apply These Terms to Your New Libraries

If you develop a new library, and you want it to be of the greatest

possible use to the public, we recommend making it free software that

everyone can redistribute and change. You can do so by permitting

redistribution under these terms (or, alternatively, under the terms of the

ordinary General Public License).

To apply these terms, attach the following notices to the library. It is

safest to attach them to the start of each source file to most effectively

convey the exclusion of warranty; and each file should have at least the

"copyright" line and a pointer to where the full notice is found.

<one line to give the library's name and a brief idea of what it does.>

Copyright (C) <year> <name of author>

This library is free software; you can redistribute it and/or

modify it under the terms of the GNU Lesser General Public

License as published by the Free Software Foundation; either

version 2.1 of the License, or (at your option) any later version.

This library is distributed in the hope that it will be useful,

but WITHOUT ANY WARRANTY; without even the implied warranty of

MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU

Lesser General Public License for more details.

You should have received a copy of the GNU Lesser General Public

License along with this library; if not, write to the Free Software

Foundation, Inc., 51 Franklin St, Fifth Floor, Boston, MA 02110-1301 USA
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Also add information on how to contact you by electronic and paper mail.

You should also get your employer (if you work as a programmer) or your

school, if any, to sign a "copyright disclaimer" for the library, if

necessary. Here is a sample; alter the names:

Yoyodyne, Inc., hereby disclaims all copyright interest in the

library `Frob' (a library for tweaking knobs) written by James Random Hacker.

<signature of Ty Coon>, 1 April 1990

Ty Coon, President of Vice

That's all there is to it!

GNU LESSER GENERAL PUBLIC LICENSE
This product includes the library QCustomPlot under the terms of the GNU Lesser General Public
License (LGPL). Also is it needed to have the GPL and the LGPL licenses included in the
product. It is possible to download the licenses in different formats at http://www.gnu.org/
licenses/licenses.html

GNU LESSER GENERAL PUBLIC LICENSE

Version 3, 29 June 2007

Copyright (C) 2007 Free Software Foundation, Inc. <http://fsf.org/>

Everyone is permitted to copy and distribute verbatim copies of this license document, but
changing it is not allowed.

This version of the GNU Lesser General Public License incorporates the terms and conditions of
version 3 of the GNU General Public License, supplemented by the additional permissions listed
below.

0. Additional Definitions.

As used herein, "this License" refers to version 3 of the GNU Lesser� General Public License,
and the "GNU GPL" refers to version 3 of the GNU General Public License.

"The Library" refers to a covered work governed by this License, other than an Application or
a Combined Work as defined below.

An "Application" is any work that makes use of an interface provided by the Library, but which
is not otherwise based on the Library.

Defining a subclass of a class defined by the Library is deemed a mode of using an interface
provided by the Library.

A "Combined Work" is a work produced by combining or linking an Application with the Library.
The particular version of the Library with which the Combined Work was made is also called the
"Linked Version".

The "Minimal Corresponding Source" for a Combined Work means the Corresponding Source for the
Combined Work, excluding any source code for portions of the Combined Work that, considered in
isolation, are based on the Application, and not on the Linked Version.

The "Corresponding Application Code" for a Combined Work means the object code and/or source
code for the Application, including any data and utility programs needed for reproducing the
Combined Work from the Application, but excluding the System Libraries of the Combined Work.

1. Exception to Section 3 of the GNU GPL.

You may convey a covered work under sections 3 and 4 of this License without being bound by
section 3 of the GNU GPL.

2. Conveying Modified Versions.

http://www.gnu.org/licenses/licenses.html
http://www.gnu.org/licenses/licenses.html
http://fsf.org/
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If you modify a copy of the Library, and, in your modifications, a facility refers to a
function or data to be supplied by an Application that uses the facility (other than as an
argument passed when the facility is invoked), then you may convey a copy of the modified
version:

a) under this License, provided that you make a good faith effort to ensure that, in the event
an Application does not supply the function or data, the facility still operates, and performs
whatever part of its purpose remains meaningful, or

b) under the GNU GPL, with none of the additional permissions of this License applicable to
that copy.

3. Object Code Incorporating Material from Library Header Files.

The object code form of an Application may incorporate material from a header file that is
part of the Library. You may convey such object code under terms of your choice, provided
that, if the incorporated material is not limited to numerical parameters, data structure
layouts and accessors, or small macros, inline functions and templates (ten or fewer lines in
length), you do both of the following:

a) Give prominent notice with each copy of the object code that the Library is used in it and
that the Library and its use are covered by this License.

b) Accompany the object code with a copy of the GNU GPL and this license document.

4. Combined Works.

You may convey a Combined Work under terms of your choice that, taken together, effectively do
not restrict modification of the portions of the Library contained in the Combined Work and
reverse engineering for debugging such modifications, if you also do each of the following:

a) Give prominent notice with each copy of the Combined Work that the Library is used in it
and that the Library and its use are covered by this License.

b) Accompany the Combined Work with a copy of the GNU GPL and this license document.

c) For a Combined Work that displays copyright notices during execution, include the copyright
notice for the Library among these notices, as well as a reference directing the user to the
copies of the GNU GPL and this license document.

d) Do one of the following:

■ 0) Convey the Minimal Corresponding Source under the terms of this License, and the
Corresponding Application Code in a form suitable for, and under terms that permit, the
user to recombine or relink the Application with a modified version of the Linked Version
to produce a modified Combined Work, in the manner specified by section 6 of the GNU GPL
for conveying Corresponding Source.

■ 1) Use a suitable shared library mechanism for linking with the Library. A suitable
mechanism is one that (a) uses at run time a copy of the Library already present on the
user's computer system, and (b) will operate properly with a modified version of the
Library that is interface-compatible with the Linked Version.

e) Provide Installation Information, but only if you would otherwise be required to provide
such information under section 6 of the GNU GPL, and only to the extent that such information
is necessary to install and execute a modified version of the Combined Work produced by
recombining or relinking the Application with a modified version of the Linked Version. (If
you use option 4d0, the Installation Information must accompany the Minimal Corresponding
Source and Corresponding Application Code. If you use option 4d1, you must provide the
Installation Information in the manner specified by section 6 of the GNU GPL for conveying
Corresponding Source.)

5. Combined Libraries.

You may place library facilities that are a work based on the Library side by side in a single
library together with other library facilities that are not Applications and are not covered
by this License, and convey such a combined library under terms of your choice, if you do both
of the following:

■ a) Accompany the combined library with a copy of the same work based on the Library,
uncombined with any other library facilities, conveyed under the terms of this License.

■ b) Give prominent notice with the combined library that part of it is a work based on the
Library, and explaining where to find the accompanying uncombined form of the same work.
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6. Revised Versions of the GNU Lesser General Public License.

The Free Software Foundation may publish revised and/or new versions of the GNU Lesser General
Public License from time to time. Such new versions will be similar in spirit to the present
version, but may differ in detail to address new problems or concerns.

Each version is given a distinguishing version number. If the Library as you received it
specifies that a certain numbered version of the GNU Lesser General Public License "or any
later version" applies to it, you have the option of following the terms and conditions either
of that published version or of any later version published by the Free Software Foundation.
If the Library as you received it does not specify a version number of the GNU Lesser General
Public License, you may choose any version of the GNU Lesser General Public License ever
published by the Free Software Foundation.

If the Library as you received it specifies that a proxy can decide whether future versions of
the GNU Lesser General Public License shall apply, that proxy's public statement of acceptance
of any version is permanent authorization for you to choose that version for the Library.

ICU Software License

<html>

<head>

<meta http-equiv="Content-Type" content="text/html; charset=us-ascii"></meta>

<title>ICU License - ICU 1.8.1 and later</title>

</head>

<body>

<h1>ICU License - ICU 1.8.1 and later</h1>

<pre>

COPYRIGHT AND PERMISSION NOTICE

Copyright (c) 1995-2005 International Business Machines Corporation and others

All rights reserved.

Permission is hereby granted, free of charge, to any person obtaining a

copy of this software and associated documentation files (the

"Software"), to deal in the Software without restriction, including

without limitation the rights to use, copy, modify, merge, publish,

distribute, and/or sell copies of the Software, and to permit persons

to whom the Software is furnished to do so, provided that the above

copyright notice(s) and this permission notice appear in all copies of

the Software and that both the above copyright notice(s) and this

permission notice appear in supporting documentation.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS

OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF

MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT

OF THIRD PARTY RIGHTS. IN NO EVENT SHALL THE COPYRIGHT HOLDER OR

HOLDERS INCLUDED IN THIS NOTICE BE LIABLE FOR ANY CLAIM, OR ANY SPECIAL

INDIRECT OR CONSEQUENTIAL DAMAGES, OR ANY DAMAGES WHATSOEVER RESULTING
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FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,

NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION

WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Except as contained in this notice, the name of a copyright holder

shall not be used in advertising or otherwise to promote the sale, use

or other dealings in this Software without prior written authorization

of the copyright holder.

--------------------------------------------------------------------------------

All trademarks and registered trademarks mentioned herein are the property of their respective
owners.

</pre>

</body>

</html>

Libpng License

This copy of the libpng notices is provided for your convenience. In case of

any discrepancy between this copy and the notices in the file png.h that is

included in the libpng distribution, the latter shall prevail.

COPYRIGHT NOTICE, DISCLAIMER, and LICENSE:

If you modify libpng you may insert additional notices immediately following

this sentence.

libpng versions 1.2.6, August 15, 2004, through 1.2.35, February 14, 2009, are

Copyright (c) 2004, 2006-2008 Glenn Randers-Pehrson, and are

distributed according to the same disclaimer and license as libpng-1.2.5

with the following individual added to the list of Contributing Authors

Cosmin Truta

libpng versions 1.0.7, July 1, 2000, through 1.2.5 - October 3, 2002, are

Copyright (c) 2000-2002 Glenn Randers-Pehrson, and are

distributed according to the same disclaimer and license as libpng-1.0.6

with the following individuals added to the list of Contributing Authors

Simon-Pierre Cadieux

Eric S. Raymond

Gilles Vollant

and with the following additions to the disclaimer:
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There is no warranty against interference with your enjoyment of the

library or against infringement. There is no warranty that our

efforts or the library will fulfill any of your particular purposes

or needs. This library is provided with all faults, and the entire

risk of satisfactory quality, performance, accuracy, and effort is with

the user.

libpng versions 0.97, January 1998, through 1.0.6, March 20, 2000, are

Copyright (c) 1998, 1999 Glenn Randers-Pehrson, and are

distributed according to the same disclaimer and license as libpng-0.96,

with the following individuals added to the list of Contributing Authors:

Tom Lane

Glenn Randers-Pehrson

Willem van Schaik

libpng versions 0.89, June 1996, through 0.96, May 1997, are

Copyright (c) 1996, 1997 Andreas Dilger

Distributed according to the same disclaimer and license as libpng-0.88,

with the following individuals added to the list of Contributing Authors:

John Bowler

Kevin Bracey

Sam Bushell

Magnus Holmgren

Greg Roelofs

Tom Tanner

libpng versions 0.5, May 1995, through 0.88, January 1996, are

Copyright (c) 1995, 1996 Guy Eric Schalnat, Group 42, Inc.

For the purposes of this copyright and license, "Contributing Authors"

is defined as the following set of individuals:

Andreas Dilger

Dave Martindale

Guy Eric Schalnat

Paul Schmidt

Tim Wegner

The PNG Reference Library is supplied "AS IS". The Contributing Authors

and Group 42, Inc. disclaim all warranties, expressed or implied,

including, without limitation, the warranties of merchantability and of

fitness for any purpose. The Contributing Authors and Group 42, Inc.

assume no liability for direct, indirect, incidental, special, exemplary,
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or consequential damages, which may result from the use of the PNG

Reference Library, even if advised of the possibility of such damage.

Permission is hereby granted to use, copy, modify, and distribute this

source code, or portions hereof, for any purpose, without fee, subject

to the following restrictions:

1. The origin of this source code must not be misrepresented.

2. Altered versions must be plainly marked as such and must not

be misrepresented as being the original source.

3. This Copyright notice may not be removed or altered from any

source or altered source distribution.

The Contributing Authors and Group 42, Inc. specifically permit, without

fee, and encourage the use of this source code as a component to

supporting the PNG file format in commercial products. If you use this

source code in a product, acknowledgment is not required but would be

appreciated.

A "png_get_copyright" function is available, for convenient use in "about"

boxes and the like:

printf("%s",png_get_copyright(NULL));

Also, the PNG logo (in PNG format, of course) is supplied in the

files "pngbar.png" and "pngbar.jpg (88x31) and "pngnow.png" (98x31).

Libpng is OSI Certified Open Source Software. OSI Certified Open Source is a

certification mark of the Open Source Initiative.

Glenn Randers-Pehrson

glennrp at users.sourceforge.net

February 14, 2009

MIT Software License
The MIT License (MIT)

Copyright (c) <year> <copyright holders>

Permission is hereby granted, free of charge, to any person obtaining a copy of this software
and associated documentation files (the "Software"), to deal in the Software without
restriction, including without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to permit persons to whom the
Software is furnished to do so, subject to the following conditions:
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The above copyright notice and this permission notice shall be included in all copies or
substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, INCLUDING
BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM,
DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

Ntp Software License

This file is automatically generated from html/copyright.html

Copyright Notice

jpg "Clone me," says Dolly sheepishly.

Last update: 1-Jan-2011 08:34 UTC

_________________________________________________________________

The following copyright notice applies to all files collectively

called the Network Time Protocol Version 4 Distribution. Unless

specifically declared otherwise in an individual file, this notice

applies as if the text was explicitly included in the file.

***********************************************************************

* *

* Copyright (c) University of Delaware 1992-2011 *

* *

* Permission to use, copy, modify, and distribute this software and *

* its documentation for any purpose with or without fee is hereby *

* granted, provided that the above copyright notice appears in all *

* copies and that both the copyright notice and this permission *

* notice appear in supporting documentation, and that the name *

* University of Delaware not be used in advertising or publicity *

* pertaining to distribution of the software without specific, *

* written prior permission. The University of Delaware makes no *

* representations about the suitability this software for any *

* purpose. It is provided "as is" without express or implied *

* warranty. *

* *

***********************************************************************

The following individuals contributed in part to the Network Time

Protocol Distribution Version 4 and are acknowledged as authors of

this work.

1. [1]Takao Abe <takao_abe@xurb.jp> Clock driver for JJY receivers

2. [2]Mark Andrews <mark_andrews@isc.org> Leitch atomic clock

controller
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3. [3]Bernd Altmeier <altmeier@atlsoft.de> hopf Elektronik serial

line and PCI-bus devices

4. [4]Viraj Bais <vbais@mailman1.intel.com> and [5]Clayton Kirkwood

<kirkwood@striderfm.intel.com> port to WindowsNT 3.5

5. [6]Michael Barone <michael,barone@lmco.com> GPSVME fixes

6. [7]Karl Berry <karl@owl.HQ.ileaf.com> syslog to file option

7. [8]Greg Brackley <greg.brackley@bigfoot.com> Major rework of WINNT

port. Clean up recvbuf and iosignal code into separate modules.

8. [9]Marc Brett <Marc.Brett@westgeo.com> Magnavox GPS clock driver

9. [10]Piete Brooks <Piete.Brooks@cl.cam.ac.uk> MSF clock driver,

Trimble PARSE support

10. [11]Nelson B Bolyard <nelson@bolyard.me> update and complete

broadcast and crypto features in sntp

11. [12]Jean-Francois Boudreault

<Jean-Francois.Boudreault@viagenie.qc.ca> IPv6 support

12. [13]Reg Clemens <reg@dwf.com> Oncore driver (Current maintainer)

13. [14]Steve Clift <clift@ml.csiro.au> OMEGA clock driver

14. [15]Casey Crellin <casey@csc.co.za> vxWorks (Tornado) port and

help with target configuration

15. [16]Sven Dietrich <sven_dietrich@trimble.com> Palisade reference

clock driver, NT adj. residuals, integrated Greg's Winnt port.

16. [17]John A. Dundas III <dundas@salt.jpl.nasa.gov> Apple A/UX port

17. [18]Torsten Duwe <duwe@immd4.informatik.uni-erlangen.de> Linux

port

18. [19]Dennis Ferguson <dennis@mrbill.canet.ca> foundation code for

NTP Version 2 as specified in RFC-1119

19. [20]John Hay <jhay@icomtek.csir.co.za> IPv6 support and testing

20. [21]Dave Hart <davehart@davehart.com> General maintenance, Windows

port interpolation rewrite

21. [22]Claas Hilbrecht <neoclock4x@linum.com> NeoClock4X clock driver

22. [23]Glenn Hollinger <glenn@herald.usask.ca> GOES clock driver

23. [24]Mike Iglesias <iglesias@uci.edu> DEC Alpha port

24. [25]Jim Jagielski <jim@jagubox.gsfc.nasa.gov> A/UX port

25. [26]Jeff Johnson <jbj@chatham.usdesign.com> massive prototyping

overhaul

26. [27]Hans Lambermont <Hans.Lambermont@nl.origin-it.com> or

[28]<H.Lambermont@chello.nl> ntpsweep

27. [29]Poul-Henning Kamp <phk@FreeBSD.ORG> Oncore driver (Original

author)

28. [30]Frank Kardel [31]<kardel (at) ntp (dot) org> PARSE <GENERIC>

driver (>14 reference clocks), STREAMS modules for PARSE, support

scripts, syslog cleanup, dynamic interface handling

29. [32]William L. Jones <jones@hermes.chpc.utexas.edu> RS/6000 AIX

modifications, HPUX modifications

30. [33]Dave Katz <dkatz@cisco.com> RS/6000 AIX port

31. [34]Craig Leres <leres@ee.lbl.gov> 4.4BSD port, ppsclock, Magnavox
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GPS clock driver

32. [35]George Lindholm <lindholm@ucs.ubc.ca> SunOS 5.1 port

33. [36]Louis A. Mamakos <louie@ni.umd.edu> MD5-based authentication

34. [37]Lars H. Mathiesen <thorinn@diku.dk> adaptation of foundation

code for Version 3 as specified in RFC-1305

35. [38]Danny Mayer <mayer@ntp.org>Network I/O, Windows Port, Code

Maintenance

36. [39]David L. Mills <mills@udel.edu> Version 4 foundation: clock

discipline, authentication, precision kernel; clock drivers:

Spectracom, Austron, Arbiter, Heath, ATOM, ACTS, KSI/Odetics;

audio clock drivers: CHU, WWV/H, IRIG

37. [40]Wolfgang Moeller <moeller@gwdgv1.dnet.gwdg.de> VMS port

38. [41]Jeffrey Mogul <mogul@pa.dec.com> ntptrace utility

39. [42]Tom Moore <tmoore@fievel.daytonoh.ncr.com> i386 svr4 port

40. [43]Kamal A Mostafa <kamal@whence.com> SCO OpenServer port

41. [44]Derek Mulcahy <derek@toybox.demon.co.uk> and [45]Damon

Hart-Davis <d@hd.org> ARCRON MSF clock driver

42. [46]Rob Neal <neal@ntp.org> Bancomm refclock and config/parse code

maintenance

43. [47]Rainer Pruy <Rainer.Pruy@informatik.uni-erlangen.de>

monitoring/trap scripts, statistics file handling

44. [48]Dirce Richards <dirce@zk3.dec.com> Digital UNIX V4.0 port

45. [49]Wilfredo Sánchez <wsanchez@apple.com> added support for

NetInfo

46. [50]Nick Sayer <mrapple@quack.kfu.com> SunOS streams modules

47. [51]Jack Sasportas <jack@innovativeinternet.com> Saved a Lot of

space on the stuff in the html/pic/ subdirectory

48. [52]Ray Schnitzler <schnitz@unipress.com> Unixware1 port

49. [53]Michael Shields <shields@tembel.org> USNO clock driver

50. [54]Jeff Steinman <jss@pebbles.jpl.nasa.gov> Datum PTS clock

driver

51. [55]Harlan Stenn <harlan@pfcs.com> GNU automake/autoconfigure

makeover, various other bits (see the ChangeLog)

52. [56]Kenneth Stone <ken@sdd.hp.com> HP-UX port

53. [57]Ajit Thyagarajan <ajit@ee.udel.edu>IP multicast/anycast

support

54. [58]Tomoaki TSURUOKA <tsuruoka@nc.fukuoka-u.ac.jp>TRAK clock

driver

55. [59]Paul A Vixie <vixie@vix.com> TrueTime GPS driver, generic

TrueTime clock driver

56. [60]Ulrich Windl <Ulrich.Windl@rz.uni-regensburg.de> corrected and

validated HTML documents according to the HTML DTD

_________________________________________________________________
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PD Software License
This license was copied from PD-V0.35, it may have been changed so for precise license have a
look at the distribution

This software is copyrighted by Miller Puckette and others. The following terms apply to all
files associated with the software unless explicitly disclaimed in individual files.

The authors hereby grant permission to use, copy, modify, distribute, and license this
software and its documentation for any purpose, provided that existing copyright notices are
retained in all copies and that this notice is included verbatim in any distributions. No
written agreement, license, or royalty fee is required for any of the authorized uses.
Modifications to this software may be copyrighted by their authors and need not follow the
licensing terms described here, provided that the new terms are clearly indicated on the first
page of each file where they apply.

IN NO EVENT SHALL THE AUTHORS OR DISTRIBUTORS BE LIABLE TO ANY PARTY FOR DIRECT, INDIRECT,
SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OF THIS SOFTWARE, ITS
DOCUMENTATION, OR ANY DERIVATIVES THEREOF, EVEN IF THE AUTHORS HAVE BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGE.

THE AUTHORS AND DISTRIBUTORS SPECIFICALLY DISCLAIM ANY WARRANTIES, INCLUDING, BUT NOT LIMITED
TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, AND NON-
INFRINGEMENT. THIS SOFTWARE IS PROVIDED ON AN "AS IS" BASIS, AND THE AUTHORS AND DISTRIBUTORS
HAVE NO OBLIGATION TO PROVIDE MAINTENANCE, SUPPORT, UPDATES, ENHANCEMENTS, OR MODIFICATIONS.

RESTRICTED RIGHTS: Use, duplication or disclosure by the government is subject to the
restrictions as set forth in subparagraph (c) (1) (ii) of the Rights in Technical Data and
Computer Software Clause as DFARS 252.227-7013 and FAR 52.227-19.

zlib Software License
/* zlib.h -- interface of the 'zlib' general purpose compression library version 1.2.8, April
28th, 2013

Copyright (C) 1995-2013 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied warranty. In no event will
the authors be held liable for any damages arising from the use of this software.

Permission is granted to anyone to use this software for any purpose, including commercial
applications, and to alter it and redistribute it freely, subject to the following
restrictions:
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1. The origin of this software must not be misrepresented; you must not claim that you wrote
the original software. If you use this software in a product, an acknowledgment in the product
documentation would be appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be misrepresented as
being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean-loup Gailly Mark Adler

jloup@gzip.org madler@alumni.caltech.edu

*/
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