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CRP标准尺寸 (mm) 
CRP Standard Dimensions (mm)
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性能实验 Performance experiments

精度测试 Accuracy test

图片1. 可靠性测试和冲击实验

Figure 1.Reliability & emergency impact test 

■ 绝对精度

·样品型号 ：
      滚轮 ：CRP004-P-A-B06M05018
      齿条 ：CRP004-R-S-930
·运动距离 ：5m
·环境温度 ：20℃
·测量设备 ：激光追踪器
·测试结果 ：±0.03mm

※ 从任意位置为始点开始测试，无累积误差。

■ Absolute accuracy 
Specimen model no.:
    Pinion : CRP004-P-A-B06M05018
    Rack : CRP004-R-S-930
Traveling range : 5m
Ambient temperature : 20℃
Measuring equipment : Laser tracker
Results :±0.03mm

※ Measuring absolute positioning from arbitrary origin.No accumulat error 

图片2. 精度测试

Figure 2. Accuracy test
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※ 重复定位精度是以任意位置为始点测量

     零背隙（逆向运行误差小于正向运行误差）

     不同负载下仍保持相同的定位精度

     无累积误差

※ Repetitive positioning accuracy at arbitrary position.
     No backlash (Error in direction change < error in the same direction).
     Maintain the same repeatability under different load condition.
     No accumulate error

※ 噪音是在不同的滚轮速度下测定，测定的是整个运行系统的噪音（包括电机、导轨、减速机等配件产生的噪音）

   每个测量值会因测量设备的不同而异，还有一些因素比如工作环境、装配精度、生产工艺等会影响测试结果。

   噪音测量值仅供参考，具体选型请参考产品样本。

※ Noise is measured at each linear velocity when the pinion is driven to rotate
     Including related-noise (e.g., noise caused from motor, LM guide, gearbox, cablevayor etc.)
     Each measurement values are based on practical measurement.  It depends on related elements,
ambient condition, assembly accuracy, workmanship and so on.  The measurement value can be used as 
reference only.  Please refer specifications on catalogue for selections.

噪音 Noise 

·样本型号 ：
      滚轮 ：CRP004-P-A-B06M05018
      齿条 ：CRP004-R-S-930
·运动距离 : 5m
·环境温度 ：20℃
·测量设备 ：收音器和分贝计 

Specimen model no. :
    Pinion : CRP004-P-A-B06M05018
    Rack : CRP004-R-S-930
Traveling range :  5m
Ambient temperature :  20℃
Measuring equipment :  Micro phone & decibel meter
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需要的平均切向力 ：

需要的径向负载 ：

3.寿命计算

选型例子

工作条件

质量：         速度：

加/减速时间：           匀速时间：

外力：           

摩擦系数：      （表1）           

正常运行：      （表2）           

1、加速度：

2、加速负载：

重力加速度：           

平均速度

额定速度

额定切向力

额定速度和额定切向力请参考“CRP滚轮齿条规格

参数表”上滚轮转速在360rpm的数值。

允许的最大切向力不可超过“CRP滚轮齿条规格参

数表”上滚轮转速在120rpm时的数值。

直线轴承、驱动器支撑构件等配件的选用，其可承

受的负载应大于需要的径向负载（   ）计算值。

平均切向力     X安全系数

    为压力角，  为平均切向力，  为安全系数
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CRP设计和安装说明  CRP general design & installation guideline

■ 将齿条安装固定在坚硬平整的平面 ■  Secure the rack at rigid & straight surface

■ 安装说明

底部参考面

标记型号的侧面/非安装参考面

安装参考面

The CRP can maintain zero mechanical clearance 
and requires proper system assembly accuracy. 
This assembly accuracy must remain relatively 
consistent over the entire run to obtain optimal 
system performance. To achieve this it is crucial 
that the guiding system be as parallel as possible to 
the CRP.The main consideration is that the guiding 
system and the CRP system are rising or falling at 
the same place in the run so the pinion assembly 
accuracy remains within specifications. The best 
way to minimize the variance between the guiding 
system and the CRP system is to machine their 
mounting locations in a single machining operation.
Five sides of the CRP rack are reference surfaces. 
The side displaying the model no., or ends that 
have been cut (not factory full or half sections) are 
non-reference surfaces. The side displaying the 
model no. should not be mounted against the 
machine bed and cut rack ends must be at the end 
of the run.

In order to minimize backlash, obtain the highest 
positional accuracy, and minimize wear on the rack, 
the CRP system must be installed on a rigid, 
straight, flat mounting surface with the tolerances 
shown in below Figure 3.
The following requirements must be met to ensure 
proper CRP operation:
①  Mount a linear guide rail on a surface parallel to 
the CRP rack mounting surface with the same 
flatness as the rack mounting surface.
②  The pinion shaft must be parallel (±0.02 mm) to 
the rack mounting surface opposite the rack teeth 
and the angle between the pinion shaft and the face 
of the rack must be 90°±0.1°.
③  The pinion shaft must be supported adequately 
to ensure full contact of the pinion rollers along the 
face of rack teeth.
④  The rack must sit on a step at least one half the 
width of the rack for proper support. The rack 
should not be supported by fasteners alone. 
Pinning the rack to its mounting surface is not 
recommended.
⑤  Systems may be mounted at any angle as long 
as the rack, guiding system and mounting surface 
remain parallel with the shaft at a 90° angle from the 
rack.

■  Installation guideline

    CRP 滚轮齿条可在运行中保持零机械间隙，它需

要系统有适合的装配精度。这种装配精度在系统整

体运行中仍然保持约束，使运动可控。为了使产品

发挥最佳性能表现，导向系统需与 CRP 滚轮齿条尽

可能保持平行。要注意的是，为保证滚轮装配精度，

导向系统和 CRP 滚轮齿条要整体升降运行。使导向

系统和 CRP 滚轮齿条之间的运行变化误差最小化的

一个最好方法是，让它们的安装位置点参考同一个

平面。

    齿条上有 5 个面，其中标记型号的侧面和被切

掉的端面不可作为参考面。标记型号的侧面不可以

被安装在机身上。齿条的切割端必须位于运行的末

端。

    为了使背隙最小化，获得最高的定位精度，CRP

滚轮齿条必须安装在坚硬平整的基准面上。安装误

差要求如图 3所示。

    为获得适合的 CRP 性能表现，安装时必须满足

以下要求：

    ①. 安装直线导轨的平面与 CRP 齿条安装平面要

保持平行，保持相同的平整度。

    ②. 滚轮轴中心线与齿条安装平面的平行度为

±0.02mm，滚轮轴中心线与齿条长度方向保持垂直，

垂直度误差为 90°±0.1°

    ③. 滚轮轴须有足够的支撑力，以保证滚柱与齿

面完全接触。

    ④. 为了获得适合的支撑，齿条安装面必须至少

超过齿条宽边面的一半。齿条不应该只有紧固件单

独支撑，不建议将齿条直接钉在安装面上。

    ⑤.CRP 滚轮齿条可以以任意角度安装，只要能

够保证齿条、导向系统和安装面保持平行，以及滚

轮轴中心线与齿条保持垂直。

18
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图4 [Figure 4]

■ 安装 ■  INSTALLATION

The mounting surface for both the rack and the 
linear guiding system must be parallel within the 
specifications shown in Figure 3. This parallelism 
requirement is best achieved by machining the 
mounting locations for both the guiding system and 
rack in the same machining operation. 
iGB recommends orienting the rack teeth 
downward or to the side so it minimizes the 
possibility of debris collecting on the teeth and 
causing meshing interference. The model number 
displaying surface and arbitrary cut surface cannot 
be used as reference surface.  And any rack ends 
that have been cut must be located at the end of the 
run; the pinion must not cross cut rack ends.
1. Ensure that the mounting surface and rack are 
completely clean, free of burrs, or anything that 
could interfere with full contact with the mounting 
surfaces.
2. With the guiding system in place mount a dial 
indicator on the carriage and measure the 
perpendicularity and parallelism variance on the 
two rack mounting surfaces by moving the carriage 
down the run and monitoring the dial indicator 
readings. Verify they meet specified tolerance of 
±0.03 mm as shown in Figure 4. Mark the location 
of the high point in the mounting surface the rack 
bottom sits on.
3. Start rack installation at the high point in the 
mounting surface the rack bottom sits on. Additional 
sections of rack will be shimmed as required 
throughout the rest of the run to bring the rack tooth 
peak variance into recommended tolerance 
(0.03mm) relative to the first rack section.

   齿条和导向系统必须与安装面保持平行，平行度

请参考表 3。保持平行的最佳方法是，导向系统和齿

条的安装孔位都采用同样的装配和加工方式。

   为了尽量减少灰尘碎屑对滚轮齿条啮合的干涉，

建议将齿条以齿牙朝下或朝侧面安装。标有型号的

侧面和被切割的端面不适合做安装参考面。被切割

的端面应位于系统运行的末端。滚轮不可越过齿条

末端运行。

    请遵循以下顺序安装。

   1. 确保安装面和齿条干净清洁、平整无毛刺、无

污染物等。

   2. 将千分表安装在导向系统导轨上的滑块上，测

量底部安装参考面和侧边安装参考面的垂直度和平

行度。移动滑块，确保跳动不超过 ±0.03 毫米（图

4）的要求。把所有处于上限公差的位置标记。

   3. 从刚刚标记的误差较大的底部参考面安装点开

始安装，其他安装点可通过加薄垫片的方式，以确

保相对应的齿顶与第一个安装位置相对应的齿顶误

差在±0.03 毫米范围内。

■ 齿条自身平整度 ■  Natural Flatness of Rack

Natural flatness of CRP rack alone, before 
installation, is shown in below figure.  This flatness 
depends on length, thickness, model and so on.  
This deformation can be restored to original 
accuracy by proper installation. Therefore, this 
value can use as reference only. However, it is 
possible to occurring permanent deformation 
without proper storing.  Do not store the rack 
vertically or hang on part of rack only.  It must store 
flat floor with entire rack length support to maintain 
natural flatness.

    齿条自身的平整度如下图所示。平整度的值会

因齿条的长度、厚度和型号等因素的不同而不同。

通过合理的安装，齿条的形变可以恢复到原来的精

度要求。平整度的值仅供参考。当然，不适当的存

储也可导致齿条发生永久变形。存储时不要垂直放

置或将齿条的一端挂在货架上。为保持自身的平整

度，齿条必须水平放置在平面上。
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图7. 压紧对齐工具

Figure 7.  Clamping the alignment tool

■ 多齿条安装 ■  Additional rack installations

NOTE: Alignment Tools for each CRP size are 
required and available for purchase from iGB. This 
tool is required for proper installation of multiple 
rack segment runs.

1. Butt the second rack segment against the first 
fully secured rack on the mounting surface and 
lightly secure it with fasteners with serviceable 
thread locking compound applied so it is in full 
contact with the mounting surface but still moveable 
within the rack mounting hole tolerances.

2. Clamp the alignment tool between the two racks 
utilizing the two adjacent tooth roots of each rack 
while being careful not to damage the rack or 
alignment tool as shown in Figure 7. When clamp 
it,placing additional thick steel plate over all 4 pins 
in between alignment tool and clamp, to protect the 
rack teeth by distributing the clamp load over 
several teeth.  Do not apply excessive force clamp 
the alignment tool.  Lightly clamp it until rack or 
clamp itself is not move easily is enough.
If clamping is not possible then the alignment tool 
can be manually seated across the rack joint while 
pressing its pins forcefully into the rack tooth roots. 
When the adjacent rack section is properly spaced, 
no movement should be felt when alternately 
pushing down on opposite ends of the tool.  Lightly 
clamping the alignment tool in place is the preferred 
method and will give the best results, using manual 
methods may reduce the CRP system accuracy.

3. Tighten the mounting bolts on the second rack 
alternately and incrementally 25%, 50%, then fully 
torque, working from the center of the rack towards 
the ends. Refer to Table 3 for recommended 
tightening torques.

4. Carefully remove the alignment tool.

5. Starting on the first rack perform the tooth peak 
variance check and extend it to the second rack as 
covered in step 6. If the tooth peak variance on the 
second rack is out of recommended tolerances 
shim it to match the first rack.

6. Repeat Steps 1 through 5 for any additional rack 
sections. Always reference the runout of additional 
rack sections against the first.

    注意：每种型号的齿条都有专用的对齐工具，

用于多齿条的安装。请将对齐工具作为必需品从我

公司购入。

   1. 将第二根齿条与第一根已安装固定好的齿条拼

接起来，轻轻拧入螺栓，使齿条与安装面完全接触。

开始不要拧紧，确保齿条可以微调安装孔位。

    2. 将对齐工具压入两根齿条相邻的齿之间，如

图 7所示，请小心压入，以避免损坏齿牙和对齐工具。

用工钳夹紧时，将一块厚钢板压在对齐工具的 4 个

针柱上，使夹紧力均匀分布在多个齿上。注意不要

夹得过紧，只要齿条或工钳不容易松动即可。

    如果不方便使用工钳夹紧，可以手动压入对齐

工具。两根齿条的间距如果安装适当，来回推动对

齐工具，不会有相对移动。采用工钳夹紧是最好的

方法，采用手动的方式，可能会降低 CRP 系统的运

行精度。

   3. 从中心向两端交替拧紧第二根齿条上的螺栓，

拧紧力依次由 25％，50％，100% 增加。推荐拧紧力

大小请参考表 3。

   4. 小心地取出对齐工具。

   5. 根据“ 安装 ”部分的步骤 6，从第一根齿条开

始检查齿顶最大形变是否在规定范围内。如果第二

根齿条齿顶形变超出规定，加载薄垫片使其安装精

度与第一根齿条一致。

   6. 下一根齿条拼接安装，请重复步骤 1-5。安装

检查时请都以第一根齿条做参考。
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图8. 滚轮滚柱放入齿条位置示意图
Figure 8. Pinion positioning for assembly

图9. 调整滚轮齿条啮合的安装实例
Figure 9. Pinion installation examples for teeth engagement adjustment

延伸槽调整 [Elongated Slots]

预紧螺栓 [Pressing bolt]

偏心距离 [Eccentric] 垫片 [Shim]

偏心槽调整 [Eccentric Slots] 垫片调整 [Shimming]

■ 滚轮和齿条的啮合 ■  Pinion and rack engagement

Figure 8 shows how to adjust CRP pinion and rack 
engagement distance.  Place the pinion as only one 
pin on pinion locate at dedendum (root) of rack 
tooth.  Gently press the pinion (approximately 50N 
or 5kg), then pinion and rack engagement distance 
become 0.005~0.015mm.  If two pin of pinion locate 
at dedendum (root) of rack tooth, which is shown in 
right side of Figure 8, it may damage the teeth and 
(or) linear guide, by interference.   CRP has 
patented tooth profile, which allow easier assembly 
and high teeth contact ratio to obtain maximum 
performance.  

The CRP system requires a mechanism to achieve 
proper system assembly accuracy. The 
recommended method is to mount the iGB servo 
drive system on a sliding bracket that has an 
adjustment to push it into the rack. Another possible 
adjusting pinion location method utilizes a bracket 
with eccentric mounting slot pattern. General 
design concept for pinion installation, which allows 
teeth engagement adjustment shows in Figure 9.  
Spring loaded locating pinion mechanisms shall not 
be used since the spring force required to 
counteract the extra separation forces in between 
pinion and rack, and would cause a reduction in 
pinion needle bearing life and increase system 
noise.

    图 8 显示了如何调整 CRP 滚轮与齿条间的啮合

间距。将滚轮上的一个滚柱压入齿条齿根处，轻轻

施加大约 50N 或 5kg 的力，此时滚轮和齿条间啮合

间距约为 0.005～0.015mm。避免如图 8 右边所示的

安装方式，因为滚轮的两个滚柱同时压入齿根，会

产生干涉，损坏齿牙和导轨。CRP 齿条拥有专利齿形，

使产品更容易安装，齿面接触比例更高，产品性能

也更好。

    CRP 系统需要一个机械装置来获得适合的装配精

度。建议将伺服驱动系统安装在一个可调节的滑动

支架上。另一种调节滚轮位置的方法是利用有偏心

安装槽的支架。一般的滚轮安装思路如图 9 所示，

允许滚轮齿条间的啮合可调。弹簧调节装置不可使用，

因为弹簧弹力会抵消滚轮齿条间的啮合反力，并会

降低滚轮上滚针轴承的使用寿命，增加系统噪音。
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客户定制齿条实例
[Modification examples on request]

■ 备注 ■  Remarks

•  Make sure that the machine bed and guiding 
system are rigid enough to prevent deflection that 
will affect CRP system assembly accuracy.

•  The bottom of the rack and one side must be 
supported by a step in the machine bed at least half 
the rack thickness. The rack should not be 
supported only by fasteners or pins.

•  Over long distances a single piece machine bed 
will become impractical requiring a segmented bed. 
When installing the guiding system and the CRP 
rack, their joints should not be located near the 
machine bed joints but span them as much as 
possible. 

•  The CRP system generates a separation force 
between the pinion and rack. Make sure this is 
accounted for when selecting the guiding system.  
Refer ‘Pinion installation requirement’ section.

•  Do not use the CRP system in environments with 
temperatures outside of a -5~40℃ range, or with 
wide temperature variations since thermal 
expansion can affect the assembly accuracy and 
meshing of the system. If you have an application 
with any of these characteristics consult iGB. 

•  On request CRP systems made out of stainless 
steel, on request(with the exception of the pinion 
rollers that consist of bearing grade steel, and 
pinion housing with aluminum alloy as an option), 
and will have moderate corrosion resistance.  
Pinion roller corrosion will lead to pinion needle 
bearing damage and then system failure. Always 
protect the pinion from adverse conditions. iGB 
makes no claims for CRP corrosion resistance in 
any applications.

•  iGB can provide additional tapped, untapped or 
countersunk holes in the side or bottom of the rack 
or cut the rack to a specific length for an additional 
charge.

•  确保机身和导向系统具有足够的刚性，以防止偏

差，影响 CRP 系统的安装精度。

•  齿条底部和侧边与机身的安装接触面必须至少超

过齿条厚度的一半。齿条不能仅仅通过紧固件或销

钉安装连接。

•  运行距离较长时，不可能仅将齿条安装在单个机

身上，通过多个分段机身安装。安装时，导向系统

和 CRP 齿条的接头不要位于机身接头的附近，应尽

可能分开它们。

•  滚轮和齿条间会产生反向力，选择导向系统时，

确保这个力也计算在内。详细请参考“ 滚轮安装 ”

部分。

•  CRP 系统的运行环境温度为 -5 ～ 40℃，热膨胀

或较大的温度变化会影响系统的安装和啮合精度。

如果您有任何特殊的环境应用要求，请咨询赛劲精

密设备有限公司。

•  应要求，CRP 系统可采用不锈钢材质（不包括滚轮，

滚柱采用轴承合金钢，滚轮壳采用铝合金），具有一

定的防腐性。滚柱的腐蚀会导致滚针轴承的损坏和

系统失效。滚轮需要注意适时地保养和维护。赛劲

不保证 CRP 系列在任何使用情况下的都具有良好的

耐腐蚀性。

•  根据客户要求，赛劲可提供底部或侧边带有接头

孔、沉头孔的齿条，或切割定制长度的齿条，这需

要额外费用。
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苏州赛劲精密设备有限公司　
地址：中国江苏省，苏州吴江经济开发区，

      江兴东路1128号，亿仕登工业园4号楼2A　

邮编：215200　

电话：0512-82079555　传真：0512-82079556　




