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关于LinuxCNC
软件

• LinuxCNC（增强型机器控制器）是一个软件系统，用于机床（例如铣床和车床），机器人（例如puma
和scara）以及其他最多9轴的计算机控制器。

• LinuxCNC是开源代码的免费软件。当前版本的LinuxCNC完全根据GNU通用公共许可证和次要GNU通用公
共许可证（GPL和LGPL）获得许可

• LinuxCNC提供：

◦ 图形用户界面（实际上是几个界面可供选择）

◦ G代码的解释器（RS-274机床编程语言）

◦ 具有超前的实时运动调度系统

◦ 底层机器电子设备（例如传感器和电机驱动器）的操作

◦ 易于使用的"面包板"层，可为您的机器快速创建独特的配置

◦ 可通过梯形图编程的软件PLC

◦ 使用Live-CD轻松安装
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• 不提供工程图（CAD-计算机辅助设计）或从工程图生成G代码（CAM-计算机自动化制造）的功能。

• 最多可以同时移动9个轴，并支持多种接口。

• 控制器可以通过计算机上的LinuxCNC软件关闭反馈回路来运行真正的伺服器（模拟或PWM），也可以
使用步进伺服或步进电机来控制开环。

• 运动控制功能包括：刀具半径和长度补偿，限制在指定公差范围内的路径偏差，车床螺纹，同步轴运
动，自适应进给率，操作员进给倍率以及恒速控制。

• 通过自定义运动学模块提供对非笛卡尔运动系统的支持。可用的架构包括六脚架（Stewart平台和类似
概念）以及带有旋转关节以提供运动的系统，例如PUMA或SCARA机器人。

• LinuxCNC运行在使用了实时内核扩展的Linux系统。

操作系统
在Ubuntu和Debian发行版，LinuxCNC作为现成软件包提供。

获得帮助
IRC

IRC的含义是Internet中继聊天。它是与其他LinuxCNC用户的实时连接。LinuxCNC的IRC通道是freenode上
的#linuxcnc。
进入IRC的最简单方法是使用此 页面 的嵌入式Java客户端。
常用IRC礼节

• 直接提出具体问题…避免使用“有人可以帮助我吗？”之类的问题。

• 如果您真的对一切都不熟悉，请在输入问题之前，先仔细考虑一下您的问题。确保其能提供足够的信
息，以便有人可以解决您的问题。

• 等待答案时需要一些耐心，有时需要花上一些时间来准备答案，或者，每个人都有可能在忙于工作或
其他事情。

• 使用您的独一无二的名称设置您的IRC帐户，以便人们知道您的身份。如果您使用Java客户端，则每次
登录时都会使用相同的名称。 这可以帮助人们记住您的身份，如果您曾经参加过，那么很多人会记住过去
的讨论，从而节省了双方的时间。

共享文件
在IRC上共享文件的最常见方法是将文件上传到以下服务或类似服务之一，然后粘贴链接：

• 对于文字 - http://pastebin.com/ , http://pastie.org/, https://gist.github.com/

• 对于图片 - http://imagebin.org/ , http://imgur.com/ , http://bayimg.com/

• 对于其他文件 - https://filedropper.com/ , http://filefactory.com/ , http://1fichier.com/
邮件列表
Internet邮件列表是一种向该列表中的所有人提出问题，以便他们在方便时查看和回答的方式。 与在IRC上相
比，通过邮件列表, 你的问题会得到更好的关注，但获取答案花费的时间也会更长。 简而言之，您可以通过电子
邮件将邮件发送到列表中，并根据您的帐户设置方式获取每日摘要或个人回复。
您可以在以下位置订阅emc-users邮件列表： https://lists.sourceforge.net/lists/listinfo/emc-users
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网络论坛
可以在 https://forum.linuxcnc.org 或通过 linuxcnc.org 主页顶部的链接找到一个网络论坛。
这里是非常活跃的，但是与邮件列表相比，普通用户的占比更重。如果您希望确保开发人员可以看到您的消息，
则首选邮件列表。
LinuxCNC Wiki

Wiki站点是用户维护的网站，任何人都可以添加或编辑。
用户维护的LinuxCNC Wiki网站包含大量信息和提示，网址为：
http://wiki.linuxcnc.org
错误报告
向LinuxCNC报告错误 github bug tracker.

系统要求
最低要求
运行LinuxCNC和Debian/Ubuntu的最低系统要求可能会有所不同，具体取决与实际用法。 通常而言，步进系统
需要比伺服系统更快的线程来生成步进脉冲。 使用Live-CD可以让您在电脑里永久安装之前测试软件。 请注意，
延迟测试结果比处理器速度对于软件步进生成更为重要。 有关延迟测试的更多信息请访问 此处。 再
者，LinuxCNC必须运行于使用经过特殊更改的内核的操作系统。 请看 内核与版本要求
其他补充信息在LinuxCNC Wiki网站： Hardware_Requirements
LinuxCNC和Debian Linux在具有以下最低硬件规格的电脑上应能挺好地运行。 这些数字不是绝对最小值，但是
对于大多数步进系统，它们将提供合理的性能。

• 700 MHz x86 处理器（建议使用1.2 GHz x86 处理器）或Raspberry Pi 4或更好。

• 如果要从LiveCD运作LinuxCNC 2.8和Debian Buster，系统需要可达64-位元。

• 至少512 MB RAM

• 8 GB硬盘

• 至少可以支持1024x768分辨率，并未使用Nvidia或ATI fglrx专属驱动程式的显卡。 现代板载的图形芯
片组基本上可用。

• 网络或互联网链接（并非严格要求，但是对于更新和于LinuxCNC社区进行交流非常有用）
最低硬件要求会随着Linux发行版的发展而变化， 因此请查看 Debian网站以获取有关您所使用的LiveCD的详细
信息。 如果可用，选择较旧版本的LiveCD可能会使较旧的硬件受益。

内核与版本要求
LinuxCNC需要经过更改，可实时操作的内核以控制现实中的机器硬件。 如果只是为了检查G-code、测试配置文
件、和学习使用系统，您可以使用基本的内核运行模拟模式。 为了操作这些不同版本的内核，有两个版本
的LinuxCNC被发布。 它们的包装名称为“linuxcnc”和“linuxcnc-uspace”。
实时内核选项有preempt-RT，RTAI，及Xenomai。
您可以使用以下命令得知您的系统的内核版本

uname -a

https://forum.linuxcnc.org
http://wiki.linuxcnc.org/
http:///github.com/LinuxCNC/linuxcnc/issues
http://linuxcnc.org/docs/2.8/html/install/latency-test.html
http://wiki.linuxcnc.org/cgi-bin/wiki.pl?Hardware_Requirements
https://www.debian.org/releases/stable/amd64/ch02.en.html


如果您在内核名称中看到（如上）-rt-，那么您正在运行 preempt-rt内核，应安装linuxcnc的“
uspace”版本。 您还应该在非实时内核上为“ sim”配置安装uspace
如果您在内核名称中看到`-rtai-`，那么您正在运行RTAI 即时的。 请参阅以下有关要安装的linuxcnc版本的信
息。
Preempt-RT与linuxcnc-uspace

Preempt-RT是所有实时系统里最新的，更是其中最接近主线内核的版本。 Preempt-RT内核可于主储存库内以
预编译程式包形式获取。 您可以搜索“PREEMPT_RT”找到它们，然后普通地下载并安装任何一个程式包。 通
常来说，Preempt-RT会有最好的驱动程序支援，并是使用Mesa以太网联通硬件驱动卡的系统的唯一选项。 通
常来说，Preempt-RT在所有系统中有最差的延迟，但是也有例外。
RTAI与linuxcnc

多年以来，RTAI一直支持不同的LinuxCNC发行版。 通常来说，它较低的延迟代表它有最好的实时性能，但是可
能会有较差的周边支援和较少的分辨率。 LinuxCNC程式包储存库中有一个RTAI内核。 如果你从Live/安装镜像
安装，那更变内核和LinuxCNC发行版的过程可在[Installing-RTAI]中找到。
Xenomai与linuxcnc-uspace

Xenomai也受支援，但您需要自行寻找或编译此内核，以及从源码编译LinuxCNC才可使用。
RTAI与linuxcnc-uspace

LinuxCNC也可以利用RTAI以用户空间模式运行。和Xenomai一样，您需要从源码编译才可使用。

不适合的硬件
手提电脑
手提电脑通常不适合实时软件步骤生成。 再次说明，进行长时间的延迟测试将会为您提供确定适合性所需的信
息。
显卡
如果您的安装以800x600分辨率执行，Debian则很有可能无法识别您的显卡或显示器。 有时安装驱动程式或建
立/编辑Xorg.conf文件可回避此问题。
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http://www.linuxcnc.org/iso/linuxcnc-2.8.0.iso
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1. Æ5SynapticÐ� Íś�ÄV,�óœ
�½zsync

sudo apt-get install zsync

2. B8ÄV,�óœxiso���k�\ą�

zsync http://www.linuxcnc.org/iso/linuxcnc-2.8.0-buster.iso.zsync

WindowsӾጱzsync
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https://www.assembla.com/spaces/zsync-windows/documents
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md5sum linuxcnc-2.8.0-buster.iso

Ð

sha256sum linuxcnc-2.8.0-buster.iso
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md5sum: bdd85ad00f05d7c67e5037a72bae4934
sha256sum: 079ba1fae48861b0814187b8048d6f2f299f943427d8c4806b65519f3a560d48

Windows౲MacӤḵᦤmd5sumࣁ

Windows0Mac OS X�ƅ�md5sumĝŔƧw�	ƌÒQ�Ƥ !,]¯®�@�P�ƨ How To MD5SUM
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dd if=linuxcnc-2.8.0-buster.iso of=/dev/sde
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diskutil list

2. Ɗ�USB¥���-?�Ƣĳ�gļƧƋK/dev/disk5
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diskutil unmountDisk /dev/diskN
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sudo dd if=/path-to.iso of=/dev/rdiskN bs=1m
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Debian Buster amd64 & i386 Stock linuxcnc-uspace Ņňƙ

Debian Buster amd64 & armhf preemp-rt linuxcnc-uspace NľŦ¼pňƙ

Debian Buster amd64 RTAI linuxcnc NľŦ¼ƥdG�
�Ʀ

Debian Jessie amd64 & i386 Stock linuxcnc-uspace Ņňƙ

Debian Wheezy i386 RTAI linuxcnc NľŦ¼pňƙ

Debian Wheezy amd64 & i386 Preempt-RT linuxcnc-uspace NľŦ¼pňƙ

Debian Wheezy amd64 & i386 Stock linuxcnc-uspace Ņňƙ

Ubuntu Precise i386 RTAI linuxcnc NľŦ¼pňƙ

Ubuntu Precise amd64 & i386 Stock linuxcnc-uspace Ņňƙ

Note Ubuntu LucidÐ@ť¥�ûÅLinuxCNC 2.8Ƥ
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Č5]Debian�Preempt-RT Ŷ!]ª±�debian.orgƒŤƕ ®�Ƥ Æ5]Raspberry Pi�Preempt-RT Ŷ!]
LinuxCNCŽġƕ ®�Ƥ ¯Ŝ�ÃÏD"linux-image-rt-*"Ƥ š�.æ5SynapticŜ�ÃìvľÐ�óœ ŬVapt-
get
�½¯Ŝ�ÃƤ

RTAIٖ໐

!�linuxcnc.org debianƒŤƕ ®�!���RTAI ŶƤaptŖ�ƨ
Debian Wheezy: deb http://linuxcnc.org wheezy base
Ubuntu Precise: deb http://linuxcnc.org precise base
Ubuntu Lucid: deb http://linuxcnc.org lucid base

Note Debian WheezypUbuntu Precise�á±ťƧ¥Ń�a�ûÅƤ � «Ş�ėőÆ5º 
D�
�½Ƨ¥ėőkđż×Èd	��½Ƥ

Buster/RTAIŜ�Ã4Č]amd64Ƨw?�%�	<�ÄV64-�¢ŨbÓĬ�ÓĬƤ

Warning 64-�¢RTAI 5.2 Ŷp��¸[�LinuxCNCġ�dG���Ƥ 	�qÓĬ�}TſƏƤ
w�çc�4��ū-ÓĬ�/#Ƥ ÄV�ÓĬ�(
�ŷh�Ƥ w$�¦µx¯Ýbiğ
�Ƥ

Note KOkĄhÆ5RTAI 5.2 Ŷ¥ÎY�,�ƖŒ�6ŧ����Ƨ�kĖĩŌß=Ĵç2/

´Ƥ

1. �½Debian BusterƥDebian 10ƦƧamd64¸[Ƥ �!,��:���½ĝŔƨ
https://www.debian.org/releases/buster/

2. ĩě}iso¥ŹE8ƧKO��Æ5Gnomeů_Ƨ �¬ĨAdvanced Options > 'Alternative desktop
environments'Ƨ ¥¬Ĩkf`j�ƤB8¬Ĩ�½Ð�ı�½Ƥ

Warning ��ŭ�rootŝÛƧ���žsudoƧĹx<�}3,�îơƤ

3. � Íś�ÄV,�óœƧxNľ@�â+�Ŝ�ÃƤ

sudo apt-get update
sudo apt-get dist-upgrade

4. �½Preempt-RT Ŷ0ňĥ

sudo apt-get install linux-image-rt-amd64

5. ��ŹEƧB8¬ĨLinux 4.19.0-9-rt-amd64 ŶƤ º!�ŋ�Grub:�"Debian Buster�Ɣ¬Ĵ"*ċ³Ƥ
ęě�Ƨ�ğĭ,�óœ�ŕßù�`PREEMPT RT`Ƥ

uname -v

6. ^2 ¦5ĝŔċ³ > ÓĬ > SynapticŜ�ÃìvľƧŻŵ'linux-image'Ƨ B8ŢƁ³ð'original non-rt'¥¬
Ĩ'ģ��}TƑĸ'Ƥ ��ŹEƤ ��9ÓĬ«¼�RT ŶŹEƤ KOkş÷Âďf	� ŶƧk�àƑĸ�
7 ŶƧw��¶�¯ƒŤ¥&ëÀ�Ɖ�1grubŹEĞŇ�@�Ƥ

7. �"ÄV,�óœxLinuxCNCÃōgŝƜƎm�APTŝƜį

sudo apt-key adv --keyserver hkp://keys.gnupg.net --recv-key 3cb9fd148f374fef

8. ƎmAPTŽġƕƨ

 echo deb http://linuxcnc.org/ buster base 2.8-rtpreempt | sudo tee -a /etc/apt/sources.list.d/linuxcnc.list

9. �linuxcnc.org@�Ŝ�ÃĚ~

sudo apt-get update

10. �½uspaceƥ��½uspaceIc!�¶���ŹEƦ

sudo apt-get install linuxcnc-uspace

Warning �� Ŷ	dG�ŷhz��Ƥ oLinuxCNCdm�ºņŉ!,{±ÄVƤ w��ÓĬ�N
�Ĕ-?" ŶŴƘƤ

1. �� ŶpLinuxCNC¸[!,�LiveCD�½I��½ƧÐ!,,�fŒ���Debian Buster 64-�¢�½
�Ƥ

2. xLinuxCNCÃōgŝƜƎm�APTŝƜįƥKO�@čLinuxCNC Live-CDũ��i�ňõĹ�¶�Ʀ

sudo apt-key adv --keyserver hkp://keys.gnupg.net --recv-key 3cb9fd148f374fef

3. ƎmAPTŽġƕƨ

 echo deb http://linuxcnc.org/ buster base 2.8-rt | sudo tee -a /etc/apt/sources.list.d/linuxcnc.list

4. �linuxcnc.org@�Ŝ�ÃĚ~

sudo apt-get update

5. �½RTAI Ŷ

sudo apt-get install linux-image-4.14.174-rtai-amd64

6. �½RTAI¦5Ŏ

sudo apt-get install rtai-modules-4.14.174

7. �½linuxcncƥ�½Ic!�¶���ŹEƦ

sudo apt-get install linuxcnc

1. ��ƕġRaspbianũ��SDŀ�Ƨ¥, ª±�Qõ�½
2. ŹEPiƧB8^2��Íś
3. xLinuxCNCÃōgŝƜƎm�APTŝƜį

sudo apt-key adv --keyserver hkp://keys.gnupg.net --recv-key 3cb9fd148f374fef

4. Ǝm APT Žġƕ ƨ

 echo deb http://linuxcnc.org/ buster base 2.8-rtpreempt | sudo tee -a /etc/apt/sources.list.d/linuxcnc.list

5. �linuxcnc.org@�Ŝ�ÃĚ~

sudo apt-get update

6. �½i� Ŷ

sudo apt-get install linux-image-4.19.71-rt24-v7l+

7. �½linuxcncƥ�½Ic!�¶���ŹEƦ

sudo apt-get install linuxcnc-uspace

1. �½Ubuntu Precise 12.04 x86ƥ32-�¢ƦƤ ÔÁ¸[�¦µ!Vƥ±ŚUbuntuƧXubuntuƧLubuntuWƦƤ
oc�ûÅ64-�¢ƥAMD64ƦƤ k!,�¯»���½ĝŔƨ http://releases.ubuntu.com/precise/ �ďY
��¸[d��ûÅ�ŘùƤ w������½LinuxCNCpU"��Ĝ��RTAI Ŷ�Q�Ƥ

2. ÄV,�óœƧ,ÆpUbuntu Precise��+�Ŝ�ÃÂÅ+�Ƥ

sudo apt-get update
sudo apt-get dist-upgrade

3. �"ÄV,�óœxLinuxCNCÃōgŝƜƎm�APTŝƜį

sudo apt-key adv --keyserver hkp://keys.gnupg.net --recv-key 3cb9fd148f374fef

4. Ǝm��APTŖ

sudo add-apt-repository "deb http://linuxcnc.org/ precise base 2.8-rt"

5. �linuxcnc.orgr�Ŝ�ÃĚ~Ƥ

sudo apt-get update

6. �"ÄV,�óœ�½RTAI Ŷ0ňĥ

sudo apt-get install linux-image-3.4-9-rtai-686-pae rtai-modules-3.4-9-rtai-686-pae

7. KOkô��ĈÆ5gitŽġƕ�ŖÛƆėLinuxCNCƧ�ÄV

sudo apt-get install linux-headers-3.4-9-rtai-686-pae

8. ��ŹEƧ¥ŏÂkÆ5rtai ŶŹEƤęě�Ƨ�ğĭ Ŷgļ�3.4-9-rtai-686-paeƤ

uname -r

9. ÄV

sudo apt-get install linuxcnc
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kÿǢȃUã�LinuxCNC�2.7ÙĀî�.�Ùȯŀxzt`�ß�Ö�H��2.7Ùkȯ
��LinuxCNC�2.7Ss�ÙkĀî�.�ÙȲzĊƴĒĝ Āî�2.7Ȳ J>ƭØ/�"eĀî�.�Ùȯ
UXz*��Āî�ǀÙkLinuxCNCȲƃŒơĘØ��LinuxCNC�ÿ_��ß�Ùkȯ
��ûĄWš��ǜćÄ��2.6�a�ÙkĀî�2.7ȲzÖ�Ǽ:ǀ�linuxcnc.org APTƪȲÁ�2.7Ȅ~��
linuxcnc.org APTƪȲqJ>ĀîLinuxCNCȯ
š�ǈr�ĵmz�ø
üũ�çcȯn7�
õƲJ>ǳ� lsb_release -ic ��üũY·ȳ

lsb_release -ic
Distributor ID: Debian
Codename:       wheezy

zÂÕ�Debian WheezyȰU�ǽȱȲUbuntu PreciseùUbuntu Lucid�çcÍĢƥȯ

n7 ᫫կრҁSoftware Sources҂ ƯÇȯ��ƤA
¨Įè�Èİ�ȲǈrÍ$ś��śǃ��pȳ
Debian Wheezy:

Òğ `Â:śƦľÒȰApplications Menuȱ`ȲJ>Òğ `üũȰSystemȱ`ȲJ>Òğ `Synapticƶ©å
ę�ƈȰSynaptic Package Managerȱ`ȯ
�Synaptic�ȲÒğ ᦡᗝҁSettings҂ ľÒȲJ>Òğ ՙପҁRepositories҂ /n7 ᫫կრҁSoftware
Sources҂ ƯÇȯ

Ubuntu Precise:

ÒğƢ�[� Dash Home ±Ţȯ
� Search Ǖ�ȥ�ȲǕ�"software"ȲJ>Òğ Ubuntu Software Center ±Ţȯ
�Ubuntuƶ©�!ƯÇ�ȲÒğ Edit ľÒȲJ>Òğ Software Sources... /n7ƶ©ƪƯÇȯ

Ubuntu Lucid:

Òğ ᔮᕹҁSystem҂ ľÒȲJ>Òğ `ę�ȰAdministrationȱ`Ȳ J>Òğ `Synapticƶ©åę�ƈ
ȰSynaptic Package Managerȱ`ȯ
�Synaptic�ȲÒğ ᦡᗝҁSettings҂ ľÒȲJ>Òğ ਂؙପҁRepositories҂ /n7 ᫫կრҁSoftware
Sources҂ ƯÇȯ

� ᫫կრҁSoftware Sources҂ ƯÇ�ȲÊŧ ٌ՜᫫կҁOther Software҂ ÊŻƉȯ
ȇƂù�ėÊ�u�ǀ�linuxcnc.org¼ĕȰäŅu�Člinuxcnc.org¼ĕȱȯ
Òğ ႲےҁAdd҂ ƭȪÁȄ~��APTcȯ��p�Èİ�ȲÕc�ǃ��pȳ

Platform apt source line
Debian Stretch deb http://linuxcnc.org stretch base 2.8-rtpreempt

Debian Wheezy deb http://linuxcnc.org wheezy base 2.8-rt

Ubuntu Precise deb http://linuxcnc.org precise base 2.8-rt

Debian Jessie - preempt deb http://linuxcnc.org jessie base 2.8-rtpreempt

Debian Jessie - RTAI deb http://linuxcnc.org jessie base 2.8-rt

Debian Buster - preempt deb http://linuxcnc.org buster base 2.8-rtpreempt

Debian Buster - RTAI deb http://linuxcnc.org buster base 2.8-rt

Òğ ႲےრҁAdd Source҂`҅ᆐࣁݸ᫫կრᑻݗӾىڋܔᳮ̶ ইຎਙ୨ڊӞӻᑻ҅ݗ᭗Ꭳ఍ํݢىአ᫫կጱמ௳૪ᬦ๗҅ ᧗ڋܔ `᯿
ෛے᫹ҁReload҂ ƭȪȯ

G�z�ûĄWRD�ãÝ#/��Õƶ©��ÙkȲÄ��� Ö��ßÜȯ
Õ�śqQ�öÈİTǍȯ

1.2.1. Debian Wheezy޾Ubuntu Lucid

Debian Wheezy3Ubuntu Lucid�ë:Synapticƶ©åę�ƈȯ
ë:�o�ĺƔAPTƪ��"en7Synapticȯ
Òğ ᯿ෛے᫹ҁReload҂ ƭȪȯ
ë:ǩǝĈ�ǩǝ `linuxcnc`ȯ
ÒğňÊȥȲ���linuxcnc3linuxcnc-doc- *ƶ©åŢ¹��Āîȯ ƶ©åę�ƈ#��Êŧ��ß�ġ��
=ƶ©åȲ /òő�linuxcncƶ©å�Ŷȁȯ
Òğ ଫአҁApply҂ ƭȪȲJ>z�ûĄW���ß�ƶ©åȯ ǀ�linuxcncƶ©å��MĀî���ƶ©åȯ

ÒğƢ�[� Dash Home ±Ţȯ
Ǖ�ȥ�ȲǕ�"update"ȲJ>Òğ `H�ę�ƈȰUpdate Managerȱ`±Ţȯ
Òğ ༄ັҁCheck҂ ƭȪ/��#:ƶ©å�ŗ�ȯ
Òğ ਞᤰๅෛҁInstall Updates҂ ƭȪ/�ßu�ƶ©å��Ùkȯ

2. ෫ᗑᕶๅෛ
Ö��*��ǜćÄ�;ǆ�¢cH�ȲzÖ��£debȲ J>ë:dpkg�ßÜȯZQH��Ȳbuildbot��ǺŒ�
�DebȲ Á��ş}�http://linuxcnc.org/dists/

zĊƴ��o�ǌÄ���Ď�ŰÌȲ/Ì�Ł¾z��ß�debȯ n7 õƲȲ J>Ǖ�'lsb_release -ic'įÌǈrü
ũ�vƇȯ

> lsb_release -ic
Distributor ID: Debian
Codename:       buster

�ŗ��ÊŧǈrüũȲJ>ÊŧuÖ�a�ÙkȲ ǽU:my��2.7-rtùƐ:mƕȕ�2.7-simȯ
Ä��ȲÊŧ32¸Ȱi386ȱùó64¸Ȱamd64ȱ�ûĄWƄŨȯ
Ä��Ȳ�ŗ�ĪÆÊŧuÖ�ÙkȲǽU'linuxcnc-uspace_2.8.0_amd64.deb'ȯ �£debÁ��ňÞ�z�aĕ
Řȯz#/ë:h©ę�ƈ�h©�Ģv�Hō�vĠȰUlinuxcnc_2.8.0.debȱȲ J>n7õƲȲÁë:ƶ©åę
�ƈ�ßĢƥ'sudo dpkg -i linuxcnc_2.8.0.deb'�ß

sudo dpkg -i linuxcnc_2.8.0.deb

3. ๅෛᯈᗝ෈կҁ੒ԭ2.8.x҂
�Ùk�LinuxCNC�Ŝ�[o�2.7Ù�u�pȲ#�Ö�HĐz�ûĄWŝƔȯ

LinuxCNC2cÙåȊġ�ĩǽŝƔȲ ��ŝƔ/v�by_machineȲby_interface3simȰƕȕWƈȱ�ĕŘƝQº
ǺƋǓȯ ��ŝƔµÏ:r¢c�ŝƔ�+@Ȳ ǉƻĩǽùCÖàȖǖ©ùy�»Ǡæ#çc�Ĵƕȕƈȯ
��ĕŘǋ��ŝƔh©tǘ4joints_axesH�uÖ�HĐ¢c�H�ȯ

ďmjoints_axesH�Ö�4:ĭinih©Ŏ����halfiles¢c�³HĐȲ�ÍïǗ��
v�update_ini�ƀk�
�M¿ł:ĭŝƔȯ
:ĭ�H�LinuxCNCS>ĒQǥMG�ŝƔ�Ȳ��ī:Íƀkȯ Õƀk�:ĭinih©�ǩǝ[EMC]VERSION
ŻȯUXÍŻ1ȱ�ş�Ȳù2ȱ ş�ƍ^ĺƔ�CVSŵƫŊ"$Revision$"Ȳùó�(m1.0�ìŊȲ ƃupdate_iniƀ
k�Ǩ0�
4]ȥȲǗzǱƖ:ĭh©/ŦŒH��ŝƔȯ UX:ĭÄ¨ȲƃŝƔ�^H�ȯ
ǽUȲUX:ĭŝƔv�bigmill.iniȲ5��4bigmill.inih©Ŏ�k1�Ś�halh©¢cǱƖ/¾Ájoints_axesH
Đȯ ƊÎŝƔ�u�h©�äş�/¬ÎŝƔĢv��ĕŘ�Ȳ>Ȧv�".old"Ȱĩǽ��bigmill.oldȱȯ
update_iniƀkÝ��ǟ:àǶçMI�ƅșWƈ�Ì��u�Ï�:ĭÊŻȯ �Ųňƹ�Wƈ�ë:��KÏ��
Żĕ#����M¿łȯ ňƹW�ƈŝƔ�ĩǽåȊȳ

ÒȨ�š�V
Ś¾�Ɔ¥ǁ
ªȑƣ�Wƈ
š�ČàǶçMI�Wƈ	
ë:haltclh©¢cŝƔ

/�(ÿ3'Hal Changes'Æ,ŗ0�#�Ö��=:ĭǱƖiniùhalh©�Żĕȯ

�aȨĮè
LinuxCNC now supports up to 8 spindles (and can be recompiled for more) Existing G-code will run without
modification and most configurations will default to single spindles. To specify more than one spindle set the
[TRAJ]SPINDLES= entry in the INI file and include the num_spindles= parameter for the motion module (set with
either [EMCMOT]EMCMOT = motmod num_spindles= or included in a halfile loadrt entry for motmod).
LinuxCNCG�.�Įè8
!ȨȰÁƍ#/��ǱȞ/��H�!ȨȱȯG�GúĆ���LþãūĐ�;ǆ�ç
cȲÁƍ��ìŝƔ�Ůą�Ò!Ȩȯ�ěx�
aȨȲ¡�INIh©�ĺƔ[TRAJ] SPINDLES =¼ĕȲÁåȊçM
ƕŤ�num_spindles =ĘìȰµ$[EMCMOT] EMCMOT = motmod num_spindles =ĺƔȲùåǂ�motmod�
Halfile loadrt¼ĕ�ȱȯ
çMƕŤnum_spindles= parameter3[TRAJ]SPINDLES= settings �� ȝŝȯ
HĐ�aȨǅÞƚƀ�vƇȲëaȨ�+�H �Ȩ3Ä|ȯ ǽUȲmotion.spindle-speed-out
�spindle.0.speed-
outȯ �MH�ƀk�Ʒƿ��HĐȯ ��ǅÞǻ°�aȨȲǅÞaȨĲ®�GúĆ3MúĆG�Ä¨ǹ~�"$"Ę
ìȲǽUM3 $2/ǥMgA
aȨȯ Êŧ"$"���Ǧı�þãG��úĆĠȔƠŏȯ#/ŦŒ�xƌ�GúĆ/ȝ
ŝþã�=�aȨǅÞƈȯ ��úĆHĐȲ¡Ę�GúĆ3MúĆFǤȲ/Ŏ��HALƚƀHĐ�FMǈrȯ

µ$¾Ájoints_axesĈ�ȲHĐ���vƇ/Ȭe#:Ĉ�ȯ

was: [TRAJ]MAX_VELOCITY         is: [TRAJ]MAX_LINEAR_VELOCITY
was: [TRAJ]DEFAULT_VELOCITY     is: [TRAJ]DEFAULT_LINEAR_VELOCITY

was: [TRAJ]MAX_ACCELERATION     is: [TRAJ]MAX_LINEAR_ACCELERATION
was: [TRAJ]DEFAULT_ACCELERATION is: [TRAJ]DEFAULT_LINEAR_ACCELERATION

gentrivkins3gantrykinsçMIƕŤt^ȇƂȲ��Ü �Ĉ�G��H��trivkinsƕŤ�#:ȯ
gentrivkinsƕŤƐ�ĝs�joints_axes,Į�#:ȯ�¢c¿łȲĊƴHĐvƇȯ
Halh©ĩǽȳ

was: loadrt gentrivkins
 is: loadrt trivkins

was: loadrt gentrivkins coordinates=xyyz
 is: loadrt trivkins    coordinates=xyyz

ë:gantrykins�ŝƔÂH��ë:kinstype= parameterĺƔ�BOTH�trivkinsŝƔȰ4m
KINEMATICS_BOTHȱȯ
Halh©ĩǽȳ

was: loadrt gantrykins coordinates=xyyz
 is: loadrt trivkins   coordinates=xyyz kinstype=BOTH

��H�Y·Ȳ¡Ę�trivkinsFǤĹȰ'$ man trivkins'ȱ
÷iȳ�joints_axes�ěxçMI�.¨Įè�:²��ŝƔinih©[KINS}Æ,�ĺƔŊȲ J>�ěx�
[HAL]HALFILESȰ.hal .tclh©ȱ�ƚ:Ü ȯ
ǽUȳ

inifile:    [KINS]
            KINEMATICS = trivkins
            JOINTS = 3
            ...

halfile:    loadrt [KINS]KINEMATICS

haltclfile: loadrt $::KINS(KINEMATICS)

�¾Ájoints_axesSsȲµÏ�wűŝƔ�AȨȰXYZȱWűȲƍȨȰYȱċë:ȯ �4mŪbHalh©ČÏ[đ
ȰǴ��4mƕȕŝƔȱȲ ��Ö�ěx[TRAJ]AXES =3Ȳ�
Ȍß�AXIS_YÆ,Ȳ/Ŏ:mǊǬċë:�YĤŢ
�ưxȯ ƍ��ŝƔíŗ�qÖ�ùŒơȯ
ŵƫwűŝƔë:trivkinsçMIƕŤ�ŮąÊŻȯ��ŮąÊŻŝƔu�ȨĠƎȰXYZABCUVWȱȯ µ$Á�
joints_axesȲH¾Ł�çMIưǚ�ĤŢĺƔ�uë:�ÚƟĤŢȰXZȱȲ Á�Ä|ì�Â1ĺƔ�2ȯ�qÖ�
inih©[AXIS_Y]Æ,ȲƐÖ�V
[JOINT_N]Æ¥^xƌȯ
wű�inih©ĩǽȰƐżĩ�çMI���Æ,ȱȳ

[KINS]
KINEMATICS = trivkins coordinates=xz
JOINTS = 2

[TRAJ]
COORDINATES = XZ
...

[AXIS_X]
...

[AXIS_Z]
...

[JOINT_0]
...

[JOINT_1]
...

¡÷iȲŜ�ƕȕŝƔ#�ǫ�ë:ŵƫwűŝƔ�ǽ-ȯ

ÛƜÄ|3Ȩë:�Inih©ŻĊƴäè�Əȯ
µÏŝƔ�[KINS]KINEMATICS='�çMçMIƕŤĊƴë:�[KINS]JOINTS='ěx�Ä|ì�d�ìĕȯ
çMIƕŤĊƴyG�þŕƕŤÊŻ'[TRAJ]COORDINATES='ë:�ưǚ��Ə�ȨĠƎȯ
ĩǽ:

ë:trivkinȰKINEMATICS_IDENTITYȱ�AȨËŠĤŢüȳ

  [KINS]KINEMATICS  = trivkins
  [KINS]JOINTS      = 3
  [TRAJ]COORDINATES = XYZ

ë:ª�ČćčȨĠƎ�trivkinȰKINEMATICS_IDENTITYȱ�VȨwűȳ

  [KINS]KINEMATICS  = trivkins coordinates=XZ
  [KINS]JOINTS      = 2
  [TRAJ]COORDINATES = XZ

Ɔ¥ë:ª��ň�ȨĠƎȲ3KINEMATICS_BOTH�trivkins¢cÒ
Ä|x¸Ȱ:mǊ¸ȱȳ

  [KINS]KINEMATICS  = trivkins coordinates=XYYZ kinstype=BOTH
  [KINS]JOINTS      = 4
  [TRAJ]COORDINATES = XYYZ

Ɔ¥ë:AȨȰKINEMATICS_BOTHȱª��ň�ȨĠƎ3�
Ȏ¿Ȩª�Ʈ$�ȨĠƎȰƮ$�AȲBȱȳ

  [KINS]KINEMATICS  = trivkins coordinates=XYYZC kinstype=BOTH
  [KINS]JOINTS      = 5
  [TRAJ]COORDINATES = XYYZC

š�Č�pkinȰKINEMATICS_BOTHȱ�Ė�DeltaWƈ	�ȫƉƑȥǁ�´rȲÁª�ǹ~�Ȏ¿ĤŢȳ

  [KINS]KINEMATICS  = lineardeltakins
  [KINS]JOINTS      = 4
  [TRAJ]COORDINATES = XYZA

÷iȳŜ�µ:çMIƕŤȰǽUtrivkinsȱyG�ĮèĤŢěxȰȨĠƎȱ�àǶçMIȯ ȨĠƎ#/ƾǃȯȨĠ
Ǝ#��ňȯ Ä|/xƌ�[Ħ,ŝEȨĠƎȰ'$ man trivkins'ȱȯ
÷iȳ4mtrivkinsƕŤ~£Ȳ¡ǿ�=ȔêùĠƎSjåǂÐĔȳ

ྋᏟ:     [KINS]KINEMATICS = trivkins coordinates=XZ
Კ᧏:     [KINS]KINEMATICS = trivkins coordinates = X Z

÷iȳyGČàǶçMI��xƌçMIƕŤȰǽUlineardeltakinsȱxƌ��ƋĤŢ3�ƋÄ|SjàxmWƈ�
�üȯ µÏȲ�xƌçMIƕŤ�ûĄ�xƌƕŤ»�Ä|-Ȩ�üȲ ��4��iniŻĕë:�Ə�ĺƔ)��ȳ
[KINS]JOINTS'3[TRAJ]COORDINATES'ȯ µÏ��ƕŤFǤĹ�âǛ��ƸŬY·ȰǽUȲ'$ man
lineardeltakins'ȱȯ

�� #:mv�[JOINT_n]HOME_SEQUENCE�inih©ÊŻȯ �joints_axes¾ÁSsȲŊ�-1ùƾǃÕŻĕ�ĩ
*�Ł:�Ʀŗȯ G�ȲƐƾǃÕÊŻ:mÍĕ�ȯ ��H�Y·Ȳ¡Ę�Ãÿȳ Ǌ¸ŝƔ ȯ

4mjoints_axesȲ,®ƈ�#/Ǌ¸�Ä|ȰÄ|ƕĦȱȲ�&Ċƴ�gcode�âȅȯ �Ö�Ò
Ä|3�¼ȨSj
��4Âȯ
ë:ÕȨ�inih©ĺƔȲěx�Ȏ¿ȨȰL = A,B,ùóCȱ�4Â�Ä|Ǳêȳ

  [AXIS_L]LOCKING_INDEXER_JOINT = joint_number_for_indexer

ěxÄ|�ª�ÕÄ|�inih©ĺƔ�ȅx,®ƈȰN�joint_number_for_indexerȱȳ

  [JOINT_N]LOCKING_INDEXER = 1

#/ŦŒHalƚƀ�ǰīȅxěĩƈÄ|�ë:ȳ

   joint.N.unlock      (BIT output from Hal)
   joint.N.is-unlocked (BIT input  to   Hal)

�ŦŒ:mȅxÄ|���halƳȲ¡ë:motmodƕŤ�'unlock_joints_mask'Ęìěx:rȅxǝƚƈ�u�Ä
|ȯ Ȱbit0ȰLSBȱ==>joint0Ȳbit1==>joint1ȲŶÍƄ�ȱ

  [EMCMOT]
  EMCMOT = motmod unlock_joints_mask=BITMASK

ǽUȲŇǪ�İë:trivkinsçMIƍĤŢ�XYZB�WƈȲ��B�ȅx,®ƈȯ 4mtrivkinȲÄ|ǱêȰ�07
Îȱ^ćč,ŝEěx�ĤŢȰ#/ƾǃȨĤŢĠƎȱȯ 4mÍĩǽȲX==>oint0ȲY==>joint1ȲZ==>joint2Ȳ
B==>joint3ȯ ěxÄ|3�ȘĆ�000001000Ȱ�¢Þȱ== 0x08Ȱ¯Ş¢Þȱ
Ítrivkins XYZBĩǽuÖ�inih©ÊŻ�ȳ

  [KINS]
  JOINTS = 4
  KINEMATICS = trivkins coordinates=XYZB
  ...

  [TRAJ]
  COORDINATES = XYZB
  ...

  [EMCMOT]
  EMCMOT = motmod unlock_joints_mask=0x08
  ...

  [AXIS_B]
  LOCKING_INDEXER_JOINT = 3
  ...

  [JOINT_3]
  LOCKING_INDEXER = 1
  ...

4mHňƹ�çMIȲ¡ŹŸÖ�ÊŧÄ|Ǳê-Ȏ¿Ȩ3Ä|ǱêSjĊƴ��4Âȯ
Ȱ��motmod�H�Y·Ȳ¡Ę�çMFǤĹȰ'$ man motion'ȱȱ

ª�ìĠINI�³�c�qȚġcǧñĂ�=hkȯ ��ÀÙk�LinuxCNC�ȲìĠ>�þãhk�^ŮąǞǃȲ
���ÍÙk7ÎȲÍƄhk�_^ǼƓȯ �åȊ�ģĠȔȰ"#"ȱȲ�Í¸Ɣ�Ŋ��Æ,ȲT��÷ǛĠȔȯ
ǽUȲ/�c��q^Ä¨ȳ

MAX_VELOCITY = 7.5 # This is the max velocity of the axis.

Ü #/¿ł8U�cPĦȳ

# This is the max velocity of the axis.
MAX_VELOCITY = 7.5

�2.7.xÙk�ȲȟǵưƧȰ[TRAJ]ȱĺƔåȊȳ

[TRAJ]
DEFAULT_ACCELERATION
MAX_ACCELERATION

��p�Ė�3Š®ÊŻĸĽ�$Ƞ´r,ȮU��Ģvȳ

[TRAJ]
DEFAULT_LINEAR_ACCEL
MAX_LINEAR_ACCEL

ďm��ȍĞvƇ��=vƇſx3update_iniƀk�yG��ƏȲ �Íǐ�ĢvtH��ë:ȳ

[TRAJ]
DEFAULT_LINEAR_ACCELERATION
MAX_LINEAR_ACCELERATION

Note ĮèěxȟǵưƧŠ®ŮąŊ3.�~Ĳ®�ĮèŷċyGȯ

4. Halๅදҁjoints_axes 2.8.xጱๅෛ҂

�¾Ájoints_axesH�SsȲƐ�Ä|ƕĦ�ĮèwƣŋļȲÁµ$halƚƀǅÞȳ

   bit   IN  axis.M.jog-enable
   float IN  axis.M.jog-scale
   s32   IN  axis.M.jog-counts
   bit   IN  axis.M.jog-vel-mode

��'M'��ȨĠƎ�4Â�ìĠȰ0==>XȲ1==>Ydȱ
µ$¾Ájoints_axesH�Ȳ#/�Ä|ƕĦ�4Ä|3ȋȍƕĦ��Z
ȨĤŢ¢c@Mȯ ïǗ�ǅÞhalƚƀ�ȳ

   bit   IN  joint.N.jog-enable
   float IN  joint.N.jog-scale
   s32   IN  joint.N.jog-counts
   bit   IN  joint.N.jog-vel-mode

   bit   IN  axis.L.jog-enable
   float IN  axis.L.jog-scale
   s32   IN  axis.L.jog-counts
   bit   IN  axis.L.jog-vel-mode

��'N'�Ä|ǱêȲ'L'�ȨĠƎȯ
��ŢţêŝƔ�ë:MPGȲ��Ä|Ǳê3ȨĠƎ��4ÂȲ ƃ#/[đ1ćÄ�Â�halƚƀȯ ǽUȲUXÄ|
1ȓ�4ÂmȨĠƎyȳ

   net jora_1_y_enable   => joint.1.jog-enable => axis.y.jog-enable
   net jora_1_y_scale    => joint.1.jog-scale  => axis.y.jog-scale
   net jora_1_y_counts   => joint.1.jog-counts => axis.y.jog-counts
   net jora_1_y_vel-mode => joint.1.jog-counts => axis.y.jog-vel-mode

ȰYêvƇjora_1_y_*�ĩǽȲjoints_axes¿łSs�vƇ��ĵmàx�ŝƔƸŬY·ȯȱ
š�ČàǶçMI�ŝƔ/Ŏë:�ň�ȨĠƎ�ŝƔȰǽUȲ4m�
ȨĤŢȲë:�
Ä|�Ɔ¥ǁȱ �Ö�
Ł��ĶŐǅÞȤƖ�ĮèÄ|3ȋȍȰ_Ƙȱ@Mȯ

�Ä|Ȱ[JOINT_N]Æ,ȱ3ȨȰ[AXIS_L]Æ,ȱ�inih©ŻŦŒHalƚƀȳ

For N = 0 ... [KINS](JOINTS -1)
Ini File Item              hal pin name
[JOINT_N]BACKLASH          ini.N.backlash
[JOINT_N]FERROR            ini.N.ferror
[JOINT_N]MIN_FERROR        ini.N.min_ferror
[JOINT_N]MIN_LIMIT         ini.N.min_limit
[JOINT_N]MAX_LIMIT         ini.N.max_limit
[JOINT_N]MAX_VELOCITY      ini.N.max_velocity
[JOINT_N]MAX_ACCELERATION  ini.N.max_acceleration
[JOINT_N]HOME              ini.N.home
[JOINT_N]HOME_OFFSET       ini.N.home_offset

For L = x y z a b c u v w:
Ini File Item              hal pin name
[AXIS_L]MIN_LIMIT          ini.L.min_limit
[AXIS_L]MAX_LIMIT          ini.L.max_limit
[AXIS_L]MAX_VELOCITY       ini.L.max_velocity
[AXIS_L]MAX_ACCELERATION   ini.L.max_acceleration

÷iȳ�LinuxCNC�ĝsÙk�Ȱ�joints_axesH�SsȱȲ halƚƀvƇini.N.*'uě�Ȩ�0==>xȲ1==>yd
Ȱu�9
Ȩ�ŦŒ�ƚƀȱĹoȰ$ man milltask'ȱ/��H�Y·

5. Hal۸ݒҁٌ՜2.8.x҂

names=yǽì³/sťÞ�16ȯ G�Ȳ4my�Ƌ©ȰloadrtȱȲyǽ�Mĳ,ŝ�Ȳ*�»ƔťÞȯ 16
ťÞǫ
JŁ:m:ĭÐjnames=ÊŻȰloadusrȱƋ©�Żĕȯ
4më:'
�'�Ƌ©Ȳ.�ì³G�#/µ$ĢƥcÊŻ-P|--personalitiesĺƔȯ

/�halǕ0ƚƀt�ĘìHĐ�ƚƀȲ/đ#/��ćÄ�Yêȳ

   motion.servo.last-period    (servo last period in clks)
   motion.servo.last-period_ns (kernel-dependent availability)

6. joints_axes 2.8.xጱളݗๅද

jog()ÄÇåǂ�
'joint-flag'Ȳ:měxÄ|ȰTrueȱùȋȍȰFalseȱ@Mȳ

jog(command, joint-flag, axis-or-joint-number, velocity[, distance]])

jog(linuxcnc.JOG_STOP, joint-flag, axis-or-joint-number)
jog(linuxcnc.JOG_CONTINUOUS, joint-flag, joint-flag, velocity)
jog(linuxcnc.JOG_INCREMENT, joint-flag, axis-or-joint-number, velocity, distance)

7. GUIҁjoints_axes 2.8.xጱๅෛ҂

µ$º¾joints_axesH�ȲLinuxCNCÉÞǒcÄ|3ȨȰĤŢĠƎȱ�ń�Ȳ ��Ŝ�guiȰUȨguiȱ#�ǣƙ�
��ŌÒWƈ�ń�ȯ
���ì;ǆ�Ȳz#/�Ä|Ô�‘lW’ȯ
Ä|3ȨĤŢSj��üďȐƤWƈçM�ìIçMIȩìƟxȯ
�­ĤŢȰXȲYȲZȲAȲBȲCȲUȲVȲWȱ�µ$4Ä|ȰlWȱ¸Ɣ¢c�ÅçMIçĄ�Ɵx�ȯ
��­Ðj�ǏMȰǽUgcodeçMȱ�Ȳ uÖ�Ä|ȰĿĨȱ¸Ɣ�µ$�‘ķÅ’çMIǈrÂ:m��­Ðj�
¡×çM�ĤŢ�Ɵx�ȯ
Ǌ¸ � \�#���­Ðj�ǏMȯ
4mŌÒ�WƈȰǽUȭű3wűȱȲÄ|3ȨĤŢĠƎ���4Â�ȯ ǽUȲ�XYZȭű�Ȳ���üµÏ�ȳ
axisX==joint0ȲaxisY==joint1ȲaxisZ=joint2ȯ �O4Â�ü^Ƈ�“àǶ”çMIȲµÏë:�çMIƕŤ�
trivkinsçMIȰµ:�çMIȱȯ Ȱ¡Ę�trivkinsFǤĹ'$ man trivkins'ȱ
�Ä|ƕĦ�ë:Ä|@MȰÄ|Ǳê�0,1Ȳ…ȱȰµÏƐ�Ǌ¸Ssë:ȱȯ Ǌ¸�8>Ȳ@MƕĦ��M�Ä
|ƕĦħł��­ƕĦȲÁë:Ȩ@MȰĤŢĠƎXȲYȲ…ȱȯ �Ł:mMDIĢƥùgcodeśƦ¡×�u�gcodeǏ
Mȯ
ņęǊ¸>µÏ�Ö��Ś¾ƕĦ�ŋļȲ��Ŝ�GUIȰUȨȱ�ïǗǳź6ȗǳȰ'$'ȱȲ /Țġë:ČàǶçM
I�Wƈ�Ś¾ƕĦ3�­ȰteleopȱƕĦSjħłȯ
�ġ�Ï�;ǆ�Ȳďmë:Ǌ¸ĉłW3/ùLinuxCNCïǗ�öOǊ¸[²�8�Ǌ¸Ȳ �Í�qÖ�Ś¾@
Mȯ9Ön7WƈȲ20Home-AllĢƥȲ Wƈ
�MǊ¸ÁHĐ��­ƕĦȯ ¡ĘȀ Ǌ¸ŝƔ
�ë:Ǌ¸7��Wƈ#�Ö��Ś¾ƕĦ�FM¢c@MȲJ>qŒŐZ
Ä|ȯ 4m�Ö�Ǌ¸�Ǹx¸Ɣ�
Ä|Ȳ�#/ë:ŐæǊ¸Ȱ¡ĘȀǊ¸hȉȱȯ
ņęGUI#��ǣƙàǶçMIWƈ�Ä|/Ȩń�Ȳ ��8Ǌ¸µÏ)��Ȳ/đçcśƦùë:GUIïǗ�Ĉ
�ȯ
Ůą;ǆ�ȲtrivkinsƕŤée�?š�àǶçMIȯ µ$ë:'kinstype=both'�çMIƄŨĺƔ�ČàǶƄŨȲ #
/�ë:trivkins�ëŚ¾/�­ǈr�ń��guiȨ�#�ȯ VOĺƔǇěĩ�Å3ķÅçMIĈ�Ǉ#:ȲÁƍ�
Âë:ǣƙÄ|3ȨĠƎń��guiưxȯ ǽUȲ4mxyzŝƔȲ¡ěxȳ

[KINS]
KINEMATICS = trivkins coordinates=xyz kinstype=both

µ$ÍĺƔȲ�ë:àǶçMIȲ�Ȩgui�ȳ
1. �Ǌ¸SsżĩÄ|Ǳê
2. 8ĈǊ¸>żĩȨĠƎ
3. Įèë:'$'ǳ�Ś¾3teleopƕĦSjħł

HaluiG�ĮèŋļȲ�THĐ���ƚƀvƇȲÁ��ŋļ���ƚƀïǗ�ġ��vƇȯ
��u�ƚƀvȲ¡Ę�FǤĹȰ'$ man halui'ȱȯ

7.2.1. ౌ᪒ҁԞᑍԅ᫰ౌ᪒౲قੴౌ᪒҂

ŋļ��ƚƀ�ȳ

      ෛ: halui.axis.jog-speed
      ෛ: halui.axis.jog-deadband

      ෛ: halui.axis.L.plus
      ෛ: halui.axis.L.minus
           ... ᒵᒵ.

��'L'��[TRAJ]COORDINATESěx�ȨĠƎS��4Â�ĠƎȲù�halui.axis.L.selectƚƀÊŧ�ȨÊŧ�Ġ
Ǝȯ

7.2.2. ᘶౌݳ᪒

0màȖ�Ȳu�:mŚ¾@M�ƚƀ�t�Ģvȳ

      ้ᕪ: halui.jog-speed          ሿࣁ: halui.joint.jog-speed
      ้ᕪ: halui.jog-deadband       ሿࣁ: halui.joint.jog-deadband

      ้ᕪ: halui.jog.N.plus         ሿࣁ: halui.joint.N.plus
      ้ᕪ: halui.jog.N.minus        ሿࣁ: halui.joint.N.minus
           ...  ᒵᒵ.                    ... ᒵᒵ.

��'N'�Ä|ǱêȰ0…num_noints-1ȱùďhalui.joint.N.selectƚƀÊŧ�Ä|Êŧ'selected'ȯ

7.2.3. ᷐क़ጱ୚ᚕ᯿ݷ޸

uÊÄ|�halƚƀt�ĢvȲ/���ƚƀäè�Əȯ

      ้ᕪ: halui.joint.selected.is_homed
      ሿࣁ: halui.joint.selected.is-homed

      ้ᕪ: halui.joint.selected.on-soft-limit
      ሿࣁ: halui.joint.selected.on-soft-min-limit

7.3.1. ᇙ஄ᬩۖ਍

ȨguiŉčĮèàǶçMIŝƔȯ Õguiǣƙ�Ȩ3Ä|�ń�Ȳ/ŌðŌÒWƈ�żĩ3ë:ȯ

7.3.2. ᇙֺᬩۖ਍

��WƈȲµÏ�Ɔ¥Ȳ#�ë:�OŝƔȲ���
Ä|,ŝE�
ȨĠƎȯ �#/µ$trivkinsçMIƕŤë:
�ň�ĤŢĠƎ��8ȯ ǽUȲŝƔ�iniĺƔ�ûĄWȳ

[KINS]
KINEMATICS = trivkins coordinates=XYYZ kinstype=BOTH
...
[TRAJ]
COORDINATES = XYYZ
...

Ǌ¸>ȲÕWƈ�ÒȨĠƎȰYȱ3�4Ä|Ȱ1,2ȱSjš��4��4Â�üȯ UXÖ��]Ȳë:
kinematics=BOTH#/�Ä|ƕĦ�ǅÞÒ
Ä|ȯ

7.3.3. ᶋᇙ஄ᬩۖ਍

ȨguiĮèë:ČàǶçMI¢c/�ŝƔȳ
1. ƭǳȈxȰ'$'ȱħłŚ¾ùǾǅƕĦ
2. ŹŸÄ|ùȋȍƕĦ�Ä|ùȨ�ƗžÊŻƉżĩ
3. �Ś¾ƕĦ�Ɨž“aĹ”3“ťÞ”±Ţ�ÊŻƉ
4. Preview Tab display of All-homed and 'Any-limit icons in teleop modeȋȍƕĦ�“_Ǒ”3“þiťÞ”±Ţ�“Ɨ
ž”ÊŻƉżĩ

5. DRO Tab display of joint or axes according to joint or teleop modeŹŸ�ÿùȋȍƕĦ��ÿùȨ�DROŢƛ
żĩ

6. Jogging is supported in both joint and teleop motion modesŚ¾3ȋȍçMƕĦǇĮèŋļ
7. External changes to the joint/teleop motion mode are detected.ǭř��ÿ/ÑǎçMƕĦ�°Æ�ðȯ

7.3.4. Home icons
For identity kinematics, Home icons are shown for the correspoinding (one-to-one) axis letter when a joint is
homed.
For non-identity kinematics, Home icons are shown for individual joints when a joint is homed in joint display
mode. An All-homed icon is displayed for all axis letters when ALL joints are homed in world display mode.

7.3.5. Limit icons
For identity kinematics, Limit icons are shown for the corresponding (one-to-one) axis letter when a joint limit is
active.
For non-identity kinematics, Limit icons are shown for individual joints when the joint limit is active in joint display
mode. An Any-Limit icon is displayed if any joint is at a limit in teleop display mode.

7.3.6. Key bindings for a fourth axis
In the AXIS gui, jogging keys are assigned to axes in a configurable fashion. For 3-axis machines, XYZA machines,
and lathes the default is the same as in 2.7. For other machines, the 4 pairs of jogging keys are assigned to the first 4
axes that exist in the order XYZ ABC UVW. These assignments can be controlled by new inifile directives in the
[DISPLAY section of the inifile]
Note that the parameters used for jogging may not be appropriate for both modes for machines with non-identity
kinematics.

tklinuxcnc guiĮèàǶ3ČàǶçMIȲ åȊguiÒÊƭȪ3:mħłŚ¾3ȋȍƕĦ�ǳȈxȰ'$'ȱȯ ǭř�Ä|
ùȋȍçMƕĦ�°Æ�ðȯ Ä|3ȋȍçMƕĦǇĮèŋļȯ ¡÷iȲ:mŋĲçM�Ęì#��Ł:mçMƕ
Ħ��p�VOƕĦȯ
tklinuxcnc�ë:OpenGLȲ�Í#:mǯý¤¶3üũŶȁ�üȲT��¤¶3Ŷȁ�ü�ďHGú�GUIȰU
axisȱƵƬ�ȯ
ïǗ�ƅkbackplot gui#:màǶçMIȰxyzȱWƈŝƔȯ

7.4.1. emcsh޸ե

emcsh.cc�úĆïǗ�tklinuxcncë:�tclĢƥƁȯ ��Ģƥ#r�v�Linuxcnc�tclƶ©åïǗEtclÂ:śƦȯ
/s�ġ�ĢƥÖ�ë:ìĠĘì�ěxȨĤŢȰ0-→XȲ1-→YȲ…Ȳ8-→Wȱȯ ��ĢƥtŌð�ë:9�ĤŢĠ
Ǝ�Ęìȯ
G�ë:ĤŢĠƎĘì�Ģƥ�ȳ

1. emc_pos_offset
2. emc_abs_cmd_pos
3. emc_abs_act_pos
4. emc_rel_cmd_pos
5. emc_rel_act_pos
6. emc_tool_offset
7. emc_probed_pos

touchyȮguiŉčĮè�joints_axes¾ÁSsuĮè�àǶçMIŝƔȯ ŋļ�ǾǅƕĦ��8ȯ

gscreen guiŉčĮè�joints_axes¾ÁSsÜĮè�{āçMIŝƔȯ ŋļ�ǾǅƕĦ��8ȯ

The gmoccapy gui continues to support the identity kinematics configurations that it supported prior to joints_axes
incorporation. Jogging is done in teleop mode. gmoccapy guiŉčĮè�joints_axes¾ÁSsuĮè�{āçMIŝ
Ɣȯ ŋļ�ǾǅƕĦ��8ȯ

Contour Designs ShuttleXpressĺĽ�HALȣMśƦt�"shuttlexpress"�Ģv�"shuttle"ȯ UXz�halh©å
ǂ"loadusr shuttlexpress"�Ŝ���Ȳƃ�"shuttlexpress"Ȃł�"shuttle"ȯ
f~�4ShuttlePROȰShuttleXpress�Ų�Ùkȱ�ĮèȲ�Íǀ�ȣMśƦvƇ�qĸƟȯ

G�Ȳµ$ë:-1r�Ś¾êȲset home-ĢƥĮè“Home All”

HĐ�ŋļĢƥ/ŁÂŚ¾Ȱ�ďȱ3ǾǅȰ�­ȱŋļȯ

    was: set jog      joint_number             speed
     is: set jog      joint_number|axis_letter speed

    was: set jog_incr joint_number             speed increment
     is: set jog_incr joint_number|axis_letter speed increment

    was: set jog_stop
     is: set jog_stop joint_number|axis_letter

÷iȳë:/�Ģƥř�TeleopƕĦȳUXTELEOP_ENABLE=YESȲƃteleop_enableȲë:axis_letterȲƨƃë:
joint_number

÷iȳ/sȲĢƥset jog 0 1.234'��þãƕĦȰ�ďùȋȍȱ�/¡×�Ĳ®=1.234@MgǬȨȰXȱȯ G�ȲU
XƕĦ��ďȰČÑśȱȲƃÍĢƥǲ�@Mg0�ÿȰJoint0ȱȯ �@MXȨȲƕĦĊƴ�ÑśȲÁƍ�Â�Ģƥ
�ȳ'set jog x 1.234



ҁemccalib.tcl҂ٵ໊ .8.1

11.1. Pre-joints_axes

11.2. Post-joints_axes

12.1. ᬩۖ୚ᚕ

12.2. Hal୚ᚕ

12.3. Halᕟկๅෛ

12.4. XHC-HB04 Pendantඪ೮

12.5. [JOINT_n]HOME_SEQUENCE᩸ত꧊

12.6. [JOINT_n]HOME_SEQUENCEᨮ꧊

12.7. TWOPASSඪ೮॔๥ጱloadrt config=ᭌᶱ

13.1. ᯈᗝๅෛ

13.2. դᎱๅෛ

13.3. Hal

13.4. ᯈᗝ

Last updated 2020-08-25 21:33:59 MDT

8. ૡٍ

Ļĸ/īĴ´šG�ĮèÆ,ȳ

[JOINT_N], [AXIS_L], [SPINDLE_S], [TUNE]

��N�Ä|ǱêȰ0 ..Ȱ[KINS]JOINTS-1ȱȱȲL�ȨĤŢĠƎȰXȲYȲZȲAȲBȲCȲUȲVȲWȱȲS�aȨê
Ȱ0 .. 9ȱ

Note Țġ�aȨì�8Ȳ��áũŝƔ#�åǂ�yƒaȨêC��Æ,[SPINDLE_9]ȯ

Note [TUNE]Æ,#:měx��=¨ĮèÆ,C��#īŻȯ

9. ᬦ෸ጱGuiҁᰒ੒2.8.xᇇ๜૪ڢᴻ҂
GUI 'mini'Ȳ'keystick'3'xlinuxcnc't�joints_axes�H��+ȇƂȯ gitşǮȏ�ïǗ�u����ƪúĆȲĩǽ3
hȉȯ

10. ӧവគֵአጱGuisҁ2.8ࣁ.xຽᦕ҂
linuxcnclcd GUI�#/ȇƂ��Ê4ŭȯ UXȇƂÍƋ©Ȳƃu����ƪúĆȲĩǽ3hȉ���gitşǮȏ�ï
Ǘȯ

11. ཛྷ೙࢏ᯈᗝҁള१᫰2.8.xጱๅෛ҂

�~�joints_axesSsȲ�simŝƔ�ë:�halfilesµÏĮè�İƼµȭűȲæš�áũ�çMI3A
v�'X Y
Z'�Ȩ�ȫƉƑüũȯ ƩŨ�ô{¼ĕȳ

[HAL]
HALFILE = core_sim.hal
HALFILE = sim_spindle_encoder.hal
HALFILE = axis_manualtoolchange.hal
HALFILE = simulated_home.hal

wűŝƔµÏŪb�p�halfilesȲÁë:�[đ�[²�ěx3
ċë:'Y'Ȩȯ Hňƹ�sim configŹŸŝƔĕ�ï
Ǘ�àx�halfilesȯ

µ$º¾joints_axesĈ�ȲÕ2cÙ�ïǗ�ġ�ƕȕG��ē:�µ:halfileȲÕhalfile�MĮè�OŝƔȯ ƩŨ
�sim config HALFILEưǚ�ȳ

[HAL]
HALFILE = LIB:basic_sim.tcl

basic_sim.tcl HALFILEĮèþiì³�Ä|�ġ�Ï:Ĉ�Ȳ��Ĉ�ď/�[Ħěxȳ

[KINS]
...
JOINTS = number_of_joints
...

Įè�Ĉ�åȊȳ
1. ddts — �Z
Ä|~£ÁćÄ<,ƈhalƋ©Ȱ4mtrivkinsWƈȲƃ�xyȲxyzȱ
2. simulated_home — ��Z
Ä|~£ÁćÄ�
sim_home_switch halƋ©ȯǊ¸¼©ďµÏ�

[JOINT_n]HOME_* inih©Żěxȯ
3. use_hal_manualtoolchange --Ȯ:ĭÐjhal_manualtoolchangeƋ©t~£ÁćÄȯ
4. sim_spindle — sim_spindleƋ©t~£ÁćÄ��=t~£�halƋ©Ȳ/ƕȕȎ¿aȨă³�ƞ�ȯ

��Ĉ�Ůą;ǆ�ÝmůNƽĳȲ�#/ë:/�ÊŻ��íƂȳ-no_make_ddts, -no_simulated_home, -
no_use_hal_manualtoolchange, '-no_sim_spindle'ȯ
ǽUȲ�ƾǃddts�ŦŒȳ

HALFILE = LIB:basic_sim.tcl -no_make_ddts

ƾǃ�
ù�
Ǡ!Ĉ�#¢cř�ȲTCÖȄ~Ĉ�ùȄ~��HALFILE�yGùȒųĈ�ȯ

11.2.1. ᒵපጱHal޸ե෈կ

ë:LIBȳbasic_sim.tcl�Ȳ��ŝƔĕŘ�ŦŒdĬ�halfile/żĩ20�halcmdĢƥȯ h©vƅminifile�v
ƇȲƅkvƇ>ǹ~_cmds'3Ïư�.hal'h©Ȓųvȯ ǽȳ

inifilename:            example.ini
equivalent_halfilename: example_cmds.hal

dĬ�halfileȂú�š��ph©v�h©�ĝsyǽȯ �inifile�ěxÁďhalcmdâǛ�inifile�³Ȃł��M�
ŦŒ�Halfile�Ȃłȯ UX�LIBȳbasic_sim.tclSsěx�[HAL] HALFILEȲƃÜ �halcmdĢƥ��åȊ�
»ȯ
dĬ�halfile#:mƅmLIBȳbasic_sim.tcl¢c�¬ÎŝƔ�ŦŒ�ŝƔȲåȊ/�Ĝȧȳ
1ȱçcƕȕƈŝƔ/ŦŒ��dĬhalfileȲǽUȳ'example_cmds.hal'ȯ
��¬ÎƕȕƈŝƔinfileȰùÜ�Ǚkȱ�ë:�
dĬ��halfileȲ¡¢cHĐ/¢c/�HĐȳ

[HAL]
HALFILE = LIB:basic_sim.tcl other_parameters

Ďȳ

[HAL]
HALFILE = ./example_cmds.hal

11.2.2. ဳ఺

#/ë:halcmdį�LIBȳbasic_sim.tclŒŐ�u�Ƌ©3ćÄȯ #/ë:/�[²�Ĵ
halŝƔȰ~£�loadusr
�:ĭÐjƋ©Ƃ°ȱäş�h©�ȳ

$ halcmd save > hal.save

LIBȳbasic_sim.tcl�ë:Ž«�¢cƕȕŝƔuÖ�´r³Ȳ ��Ü#/Ý���ìuÖ�Ƌ©~£3halćÄȯ
sim configĩǽŝƔ Sample Configurations/sim/axis/minimal_xyz.ini Ŗĩ��
�Ĭ�xyzŝƔȲ ÕŝƔë:
LIBȳbasic_sim.tcl/Ŏ.«�inih©ĺƔȯ

12. 2.8.xጱٌ՜ๅෛ
ïĉHĐ�ċ2Ń,ĮȲ#��ÛƜř�	Ó3ċ2Ńƶ©��À�:óȯ

�ƚƀȰ��H�Y·Ȳ¡Ę�çMFǤĹȱȳ

axis.L.jog-accel-fraction
joint.N.jog-accel-fraction

vƇHĐȳ

was: axis.L.vel-cmd
 is: axis.l.teleop-vel-cmd

�ƚƀ:

motion.homing-inhibit (݇ᥠᬩۖಋٙ)

1. siggen: �ƚƀ'reset'/�Ǖ0YêŊĺƔ�Ɨxƌƽĳ
2. biquad: ƚƀ type,f0,Q,s1,s2 /s�Ęì

12.4.1. xhc_hb04_util.compҁଆۗᑕଧᕟկ҂

ǏƂċë:�ƚƀjogenable-off

Ȅ~ƚƀ amux-enable Ȳ/đG�µ$4��ƚƀ¢c�ǈrȲ �yG�¦~ĲƱŔȳ is-manual 3 amux-
enable'ȯ �V
ƚƀµÏ,�ćÄ� 'halui.mode.is-manual 3 halui.mode.is-teleop ȯ

12.4.2. xhc_hb04.tclҁݢᭌጱLIBᯈᗝhalfile҂

ȡ�Yêpendantȳ jogenable-offȲ/Ƃ'ƚƀ pendant_util.jogenable-off

Įè��çMƚƀȲ/ƱŔ~Ĳ®Ȱaxis.L.jog-accel-fraction, joint.N.jog-accel-fractionȱȲ /yGwƣ@Mȯ�q
Įèë:[APPLICATIONS]APP=xhc-hb04-accelsȯ Ž(�~Ĳ®ƐŁ:mwƣŋļȰ�Ł:mgui20�nmlĢ
ƥȱȯ

+ÎƦŗŊ9��0Ȳ1Ȱù-1ȱȯ��H�Y·Ȳ¡Ę�“Ǌ¸ŝƔ”hȉȯ

�Țġë:ƷHOME_SEQUENCE�Ä|�Ä|ƕĦ�ŋļȲ/ŴƓÏ�Ɔ¥ŝƔ��ċ4ĸȰǷȢȱȯ �ĚÏ�
PȲĊƴǥ:þãçMIƄŨ�WƈȲJ>\�¢cÏư��­ƕĦ@Mȯ

���
ĺƔ:ÐĔ,ǯÁ:ƚêƚ+�ȯǽȳ

loadrt hm2_eth board_ip=10.10.10.10 config="num_encoders=2 num_pwmgens=2 num_stepgens=3"

13. 2.8.xԏݸጱๅදҁԆړඪ୏ݎ҂
master,Įª�Ɨ2cŢ¹�ÙkŢ¹ȲµÏ�2.9～pre*

13.1.1. Inifileᦡᗝ

New: [JOINT_n]HOME_INDEX_NO_ENCODER_RESET — support encoder with index that does not reset upon
receipt of index pulse following assertion of index_enable. �fȳ
[JOINT_n]HOME_INDEX_NO_ENCODER_RESET-Įèš�ǝƚ�ǱĆƈȲÕǝƚ�éeindex_enableS>�½
�ǝƚțƠ>��ň¸ȯ

ᬩᤈݻݍ .13.2.1

�¦Ȝī®ƈȲþŕ3çMƕŤȲpythonÄÇȲȨ­o3ř�œ©�f~�4ķÅçc�Įèȯ

13.2.2. ള१හ

Ä|�.�ì³ȰEMCMOT_MAX_JOINTSȱ�9f~�16ȯ Ȩ­oG�Įè.�żĩ16
Ä|ȯ

13.2.3. ಘ઀ള१

��motmodĘìȰnum_extrajointsȱěxµ$ÏưÄ|Ǌ¸[²Ǌ¸Ȳ ��Ǌ¸>ď��halƚƀ
Ȱjoint.N.posthome-cmdȱǅÞ�Ä|ȯ ÍƄÄ|#/ďĶŐ�çMī®ƈ/ǅÞƈǅÞȲÁƍ#/ë:�xƌMú
Ć�gcode�¢cǈȆȯ ��H�Y·Ȳ¡Ę�çMFǤĹȯ

13.2.4. ୭֖

src/emc/motion/homing.hïǗ��
Ǌ¸apiȲ/Įè:ĭ��xƌǊ¸úĆȲ ÕúĆ�
src/emc/motion/homing.cȂł�:ĭ�xƌ�homing.ch©ȯ

13.2.5. ٌ՜

lib/hallib/sim_lib.tcLȳUXěx�[JOINT_n]HOME_USE_INDEXȲƃƕȕǱĆƈǝƚȯ
lib/python/vismach.py ​​ȳ��hal pin vismach.plotclear

13.3.1. ᕟկ

sim_home_switchȳ�index-enableȄ~�I/Oƚƀ

13.4.1. ճ፥ᯈᗝ

sim/configs/axis/axis_9axisȳŖĩƕȕǱĆƈǝƚ



词汇表
术语列表及其含义。 对于用户，安装人员和开发人员，某些术语具有一般含义，还具有其他一些含义。
Acme螺丝

 一种使用Acme螺纹形式的导螺杆。 Acme螺纹的摩擦和磨损比简单的三角形螺纹要低一些，但是滚珠丝杠
的摩擦和磨损却更低。 大多数手动机床使用顶针丝杠。

轴
  计算机控制机器的可移动部件之一。 对于典型的立式铣床，工作台为X轴，鞍座为Y轴，主轴或拐点为Z
轴。 像转台一样的角轴称为A，B和C。相对于工具的其他线性轴分别称为U，V和W。

Axis(GUI)
  LinuxCNC用户可用的用户图形界面之一。 它具有菜单和鼠标按钮的现代用法，同时可以自动隐藏一些
传统的LinuxCNC控件。 它是唯一打开文件后即显示整个工具路径的开源界面。

Gmoccapy (GUI)
  LinuxCNC用户可用的用户图形界面。 它具有工业控制的使用和感觉，可与触摸屏，鼠标和键盘一起使
用。 它支持嵌入式选项卡和暂停驱动的用户消息，它提供了许多可用硬件控制的暂停。 Gmoccapy具有高
度可定制性。

反冲
  导螺杆中方向相反时发生的运动或空转。或其他机械运动驱动系统。 这可能是由于丝杠上的螺母松动，
皮带打滑，电缆松弛，旋转联轴器的“缠绕”以及机械系统不牢固的其他地方引起的。 间隙会导致运动不准
确，或者由于外力引起运动（例如，将切削工具拉到工件上），从而导致切削工具损坏。 之所以会发生这种
情况，是因为在通过切削工具将工件拉过间隙距离时，刀具上切屑负载的突然增加。

齿隙补偿
  任何试图减少反冲效果而没有从机械系统中实际消除反冲效果的技术。 这通常在控制器中的软件中完
成。这样可以校正运动中零件的最终静止位置， 但不能解决与运动中方向变化（想像圆弧插补）以及由外力
（例如切削工具拉动工件）引起的运动有关的问题。

球形螺母
 一种专用于滚珠丝杠的螺母。它包含一个内部通道，用于使滚珠从螺杆的一端再循环到另一端。

滚珠丝杠
 一种导螺杆，在螺母和螺钉之间使用较小的硬化钢球以减少摩擦。滚珠丝杠的摩擦力和游隙很小，但通常

很昂贵。
球形螺母

 一种专用于滚珠丝杠的螺母。它包含一个内部通道，用于使滚珠从螺杆的一端再循环到另一端。
CNC

  计算机数控。 用于指机械的计算机控制的通用术语。 CNC无需人工操作曲柄来移动切削刀具， 而是根
据零件程序使用计算机和电机来移动刀具。

Comp
 用于构建，编译和安装LinuxCNC HAL组件的工具。

配置(n)
包含一组配置文件的目录。 定制配置通常保存在用户home/linuxcnc/configs目录中。 这些文件包
括LinuxCNC的传统INI文件和HAL文件。 配置还可能包含几个描述工具，参数和NML连接的常规文件。

配置(v)
设置LinuxCNC使其与机床上的硬件相匹配的任务。

坐标测量机
  坐标测量机用于对零件进行许多精确的测量。 当需要将手工制作的原型进行数字化以进行模具制造时，
这些机器可以用于为找不到图纸的零件创建CAD数据， 或者用于检查加工或模制零件的准确性。



显示单位
 屏幕显示所使用的线性和角度单位。

DRO
  数字读出系统是一个安装在机床滑座上的位置测量设备系统， 该系统与数字显示屏相连，该数字显示屏
显示了刀具相对于某个参考位置的当前位置。 DRO在手动机床上非常受欢迎，因为即使机床上的Acme螺杆
非常松动， 它们也可以测量真实的刀具位置而不会产生反冲。 一些DRO使用线性正交编码器从机器中获取
位置信息，而某些DRO使用类似于旋转的分解器的方法。

EDM
  EDM是一种去除坚硬或难于加工的金属或强硬金属或旋转工具无法以经济有效的方式生产所需形状的金
属的方法。 一个很好的例子是矩形冲头模具， 需要尖锐的内角。铣削操作无法使用有限直径的刀具产生尖
锐的内角。线切割机床可以制造半径仅比线半径大的内角。 下沉式EDM可以使内角的半径仅略大于下沉电极
的角上的半径。

EMC
 增强型机器控制器。最初是一个NIST项目。2012年更名为LinuxCNC。

EMCIO
 LinuxCNC中处理通用I/O的模块，与轴的实际运动无关。

EMCMOT
 LinuxCNC中的模块，用于处理切削工具的实际运动。它作为实时程序运行，并直接控制电动机。

编码器
  一种测量位置的设备。通常是机械光学设备， 可输出正交信号。信号可以通过特殊硬件进行计数， 也可
以通过与LinuxCNC的parport直接进行计数。

进给
 进行切割时所用工具的相对缓慢，受控的运动。

进给速度
  切割运动发生的速度。在自动或mdi模式下，使用F命令进给速度。 F10表示每分钟十个机器单位。

反馈
 LinuxCNC通过这种方法（例如正交编码器信号）接收有关电机位置的信息

进给率超控
  一种手动的，操作员控制切削过程中刀具移动速度的变化。 通常用于允许操作员调整一些钝的工具，或
其他需要调整进给速度的工具。

浮点数
有小数点的数字。（12.300）在HAL中被称为float。

G-Code
 用于指最常见零件编程语言的通用术语。G代码有几种方言，LinuxCNC使用RS274/NGC。

GUI
 用户图形界面。.
通用

一种界面类型，允许通过操作计算机屏幕上的图标和其他元素（窗口小部件）在计算机和人之间
（在大多数情况下）进行通信。

LinuxCNC
一个向机器操作员显示图形屏幕的应用程序，允许操纵机器和相应的控制程序。

HAL
  硬件抽象层。在最高级别上， 它只是一种允许加载和互连许多构件以组装复杂系统的方法。 许多构件都
是硬件设备的驱动程序。 但是，HAL不仅可以配置硬件驱动程序，还可以做更多的事情。

回复原位
 机器工作环境中的特定位置，用于确保计算机和实际机器在工具位置上一致。



ini文件
 一个文本文件，其中包含为特定计算机配置LinuxCNC的大多数信息。

实例
  一个人可以有一个类的实例或一个特定的对象。 该实例是在运行时创建的实际对象。 用程序员的术语来
说，Lassie对象是Dog类的一个实例。

关节坐标
 这些参数指定了机器各个关节之间的角度。另请参阅运动学

慢走
  手动移动机器的轴。 点动时，每次按下键都会使轴移动固定量，或者只要按住键，轴就以恒定的速度移
动。 在手动模式下，可以从图形界面设置点动速度。

内核空间
请参阅 实时。.

运动学
  机器的世界坐标和关节坐标之间的位置关系。运动学有两种类型。 正向运动学用于根据关节坐标计算世
界坐标。 反向运动学用于完全相反的目的。 注意，运动学没有考虑到机器上的力、力矩等。 仅用于定位。

导螺杆
  由马达旋转以移动工作台或机器其他部分的螺杆。 导螺杆通常是滚珠丝杠或acme螺杆， 但在精度和长
寿命不如低成本重要的地方，可以使用常规的三角螺纹螺杆。

机器单位
  用于机器配置的线性和角度单位。 这些单位是在ini文件中指定和使用的。 HAL引脚和参数通常也以机器
单位为准。

MDI
 手动数据输入。这是一种操作模式，其中控制器执行由操作员键入的G代码单行。

NIST
 美国国家标准技术研究所。美国商务部的代理商。

NML
 中间消息语言提供了一种机制，用于在同一缓冲区中处理多种类型的消息， 以及简化用于以中间格式对缓

冲区进行编码和解码的接口以及配置机制。
偏移量

  任意值，添加到某物的值上以使其等于某些所需值。 例如，gcode程序通常是围绕某个方便的点编写
的，例如X0，Y0。 夹具偏移量可用于移动该gcode程序的实际执行点，以正确适合虎钳和钳口的真实位置。
刀具补偿可用于将刀具的“未校正”长度偏移为等于该刀具的实际长度。

零件程序
 用控制器可以理解的语言来描述零件。 对于LinuxCNC，该语言是RS-274/NGC，通常称为G代码。

程序单位
 零件程序中使用的线性和角度单位。 线性程序单元不必与线性机器单元相同。 有关更多信息，请参见G20

和G21。 角度程序单位始终以度为单位。
Python

通用的高级的编程语言。 在LinuxCNC中用于Axis GUI， Stepconf配置工具和一些G代码编程脚本。
快速

  快速，可能导致不太精确的工具运动， 通常在两次切削之间移动。 如果刀具在快速过程中碰到工件或夹
具，则可能是一件坏事！

快速速率
 快速运动发生的速度。在自动或mdi模式下，快速速率通常是机器的最大速度。 首次测试g代码程序时，
通常希望限制快速速率。



实时
 旨在满足非常严格的时间期限的软件。 在Linux下，为了满足这些要求，必须安装实时内核（如RTAI）并构

建可在特殊实时环境中运行的软件。 因此，实时软件在内核空间中运行。
RTAI

  实时应用程序接口，请参阅 https://www.rtai.org/， LinuxCNC可以使用Linux的实时扩展来实现实时性
能。

RTLINUX
 请参阅 https://en.wikipedia.org/wiki/RTLinux, 这是LinuxCNC用来实现实时性能的较旧的Linux实时扩

展。已过时，已由RTAI取代。
RTAPI

 可移植的实时操作系统接口，包括带有实时扩展的RTAI和POSIX pthread。
RS-274/NGC

 LinuxCNC零件程序使用的语言的正式名称。
伺服马达

  通常，指代任何带有误差感应反馈以校正执行器位置的电动机。 另外，还专门设计了一种电动机，可在
此类应用中提供更高的性能。

伺服回路
 控制回路，用于控制配备反馈装置的电动机的位置或速度。

符号整数
  可以带有正号或负号的整数。 在HAL中，它称为s32。（带符号的32位整数的可用范围为-2,147,483,647
至+2,147,483,647。）

主轴
 旋转进行切割的机床零件。在铣刀或钻头上，主轴固定切削刀具。在车床上，主轴固定工件。

主轴转速超控
 切割时刀具旋转速度的手动的，操作员控制速率。 常用于允许操作者进行调整刀齿引起的颤动。 主轴转
速超控假定已将LinuxCNC软件配置为控制主轴速度。

Stepconf
LinuxCNC配置向导。它能够处理许多基于步进和方向运动命令的机器。 在用户回答了有关要运行LinuxCNC
的计算机和机器的几个问题之后，它将编写完整的配置。

步进电机
  一种以固定步长旋转的电动机。通过计算步数，可以确定电机旋转了多远。 如果负载超过电动机的扭矩
能力，它将跳过一个或多个步骤，从而导致位置错误。

任务
 LinuxCNC中的模块，用于协调整体执行并解释零件程序。

Tcl/Tk
 一种脚本语言和图形小部件工具包，使用它编写了几个LinuxCNC GUI和选择向导。

横移
 从起点到终点的直线移动。

单位
 请参见“机器单位”，“显示单位”或“程序单位”。

无符号整数
 没有符号的整数。在HAL中，它称为u32。（无符号的32位整数的可用范围为0到4,294,967,296。）

世界坐标
 这是绝对的参考框架。它给出了固定参考系的坐标，该参考系附着在机床的某个点（通常是基座）上。

https://www.rtai.org/
https://en.wikipedia.org/wiki/RTLinux


Legal Section
Copyright Terms
Copyright (c) 2000-2020 LinuxCNC.org
Permission is granted to copy, distribute and/or modify this document under the terms of the GNU Free
Documentation License, Version 1.1 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".

GNU Free Documentation License
GNU Free Documentation License Version 1.1, March 2000
Copyright © 2000 Free Software Foundation, Inc. 51 Franklin Street, 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 written 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 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 that contains a notice placed by the copyright holder
saying it can be distributed under the terms of this License. The "Document", below, refers to any such
manual or work. Any member of the public is a licensee, and is addressed as "you".
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. (For
example, 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.
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 "Transparent" copy of the Document means a machine-readable copy, represented in a format whose
specification is available to the general public, whose contents can be viewed and edited directly and
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 has been designed to thwart or discourage subsequent
modification by readers is not Transparent. 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 designed for human modification. Opaque formats include PostScript, PDF, 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 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.
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 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 publicly-accessible computer-network location containing a complete Transparent copy of
the Document, free of added material, which the general network-using public has access to download
anonymously at no charge using public-standard network protocols. If you use the latter option, you must
take reasonably prudent steps, 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:

1. 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 less than five). 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", and 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 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. In
any section entitled "Acknowledgements" or "Dedications", preserve the section’s title, 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 as "Endorsements" or to conflict in title with
any Invariant Section.

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 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.
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 and independent documents or
works, in or on a volume of a storage or distribution medium, does not as a whole count as a Modified
Version of the Document, provided no compilation copyright is claimed for the compilation. Such a
compilation is called an "aggregate", and this License does not apply to the other self-contained works
thus compiled with the Document, on account of their being thus compiled, if they 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 quarter of the entire aggregate, the Document’s Cover Texts may be placed
on covers that surround only the Document within the aggregate. Otherwise they must appear on covers
around 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
provided that you also include the original English version of this License. In case of a disagreement
between the translation and the original English version of this License, the original English version will
prevail.
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 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 1.1 or any later version published by the
Free Software Foundation; with the Invariant Sections being LIST THEIR TITLES, with the Front-Cover
Texts being LIST, and with the Back-Cover Texts being LIST. A copy of the license is included in the section
entitled "GNU Free Documentation License".
If you have no Invariant Sections, write "with no Invariant Sections" instead of saying which ones are
invariant. If you have no Front-Cover Texts, write "no Front-Cover Texts" instead of "Front-Cover Texts
being LIST"; likewise for Back-Cover Texts.
If your document contains nontrivial examples of program code, we 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.

http://www.gnu.org/copyleft/
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