
New Machine tool inspection 
standard

机床精度检测新国家标准
GB/T17421.7 （ ISO230-

7）

2016.11.04



Lion Precision

• GB/T17421 (ISO230)&GB/T 17421.7 (ISO230-
7)

• Lion Precision & Products
• Spindle Error Analyzer Basics

演示者
演示文稿备注
The 3 topics for this presentation 
Metrology evolution / progression… Laser, Ball Bar, then Spindle Measurement
The basics of spindle error measurements – what are the measurements and what do they tell us about the machine or process
Case Studies – real situations where the spindle measurements have been used to solve problems or provide insight
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Spindle Error Analyzer (SEA)
GB/T17421.7-2016/ISO230-
7:2006
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Decomposition of synchronous error motion into 
fundamental and residual components 
同步误差分解为基本和残余同步误差



GB/T 17421.7 (ISO230-7) 



GB/T 17421.7 (ISO230-7) 

a Asynchronous error motion value. 
b Synchronous error motion value. 
c Synchronous error motion plot.



Rotating Sensitive Direction

• 5.4 Spindle tests — Rotating sensitive 
direction

• 5.4.1 General 
These tests are applicable to the machining 
operations with rotating sensitive direction, 
for example, boring, milling, drilling and 
contour grinding.



• 5.4.3 Tilt Error Motion 
Measurement of the tilt error motion requires 
measurements of the radial error motion at two 
spatially separated points, as shown in Figure 9. 

Tilt Error Motion



Axial Error Motion

• 5.4.4 Axial Error Motion 
The analysis of the error motion polar plot for axial 
error motion is also conceptually identical to that for 
radial error motion, except that fundamental error 
motion (eccentricity) should not be removed 
analytically. 



Fixed Sensitive direction

• 5.5 Spindle tests — Fixed sensitive direction 
These tests are applicable to the machining 
operations with fixed sensitive direction, for example, 
turning and cylindrical grinding.



Lion Precision & Products



History



Ownership
• Established in 1958 

by Dr. Kurt Lion, of MIT
• First manufacturer of commercial 

capacitive sensors
• Purchased in 1986 by Automated Quality 

Technologies (Don Martin and others)
• Purchased 2015 by Motion Tech 

Automation



Product Development



Product Families
• 1958 – Capacitive Products
• 1992 – Spindle Error Analyzer
• 1995 – Label Sensors
• 2001 – Eddy-Current Products
• 2015 - SpindleCheck



Industries Served
• Machine Tool
• Packaging
• Medical Device
• Semiconductor
• Disk Drive





Main Products for Machine Tool

Dynamic Spindle Measurement
• Spindle Error Analyzer (SEA)
• SpindleCheck

演示者
演示文稿备注
This presentation is intended to introduce the concepts of Dynamic Spindle Measurement and provides case studies of how the measurements have provided benefit to users.  This presentation is NOT a training presentation on how to use the equipment.  There are training materials for this purpose. 



Spindle Error Analyzer (SEA)



SpindleCheck



Spindle Error Analyzer (SEA)



Spindle Error Analyzer (SEA)



Spindle Error Analyzer (SEA)



Spindle Error Analyzer (SEA)
GB/T17421.7-2016 / ISO230-
7:2006



A Few Well-Known Customers



A Few Well-Known Customers in 
China
国家机床质量监督检验中心 中国国家计量科学研究院

北京精密机床研究所 北京精密机床研究所
沈阳机床集团 沈阳机床集团
昆明机床集团 昆明机床集团
北京机电院 北京精雕机床集团
青海第一机床集团 上海机床厂集团
哈尔滨量具刃具集团 无锡机床集团

富士康科技集团
股份公司和民营企业
北京，上海，天津，广东，浙江，江苏，陕西，河南，湖北，辽宁等地大学



Spindle Error Analyzer 
Basics



Spindle Error Analyzer Basics
• Dynamic Spindle Analyzer

– Drift (ISO230-3)
– Shift (speed-induced axis shifts)

Axis of rotation error motion
– Synchronous
– Asynchronous
– Total

演示者
演示文稿备注
The next level of machine tool metrology is spindle measurement.  
Properties include 
Drift (because of temperature changes or spindle chillers)
Shift (because of a change in operating conditions – hydraulic or air pressure, speed change, high or low voltage or any oher change that causes a “shift”
Synchronous error – errors in the rotation of the spindle that are synchronized with the rotation.  These errors lead to roundness errors in the parts
Asynchronous error – errors in the rotation of the spindle that are NOT synchronized with the rotation.  These errors cause surface finish problems, tool breakage, sub surface damage and other subtle problems associated with precision machining. 




Spindle Error Analyzer Basics

演示者
演示文稿备注
Lion Precision and University of North Carolina at Charlotte collaborated on the initial version of the Spindle Error Analyzer (SEA) software. 
Over nearly 20 years, the software has been continuously upgraded to ensure operation with the latest Microsoft Operating System (now Windows 8) and to add features and functions. Many machine tool builders and users have saved millions of dollars by improving processes, identifying defects in machine tool manufacturing and improving machine tool and spindle designs. 
The software supports the ISO 230-7 and ISO230-3 standards.




Rotating Sensitive Direction
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Lion Precision and University of North Carolina at Charlotte collaborated on the initial version of the Spindle Error Analyzer (SEA) software. 
Over nearly 20 years, the software has been continuously upgraded to ensure operation with the latest Microsoft Operating System (now Windows 8) and to add features and functions. Many machine tool builders and users have saved millions of dollars by improving processes, identifying defects in machine tool manufacturing and improving machine tool and spindle designs. 
The software supports the ISO 230-7 and ISO230-3 standards.




Fixed Sensitive direction
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Lion Precision and University of North Carolina at Charlotte collaborated on the initial version of the Spindle Error Analyzer (SEA) software. 
Over nearly 20 years, the software has been continuously upgraded to ensure operation with the latest Microsoft Operating System (now Windows 8) and to add features and functions. Many machine tool builders and users have saved millions of dollars by improving processes, identifying defects in machine tool manufacturing and improving machine tool and spindle designs. 
The software supports the ISO 230-7 and ISO230-3 standards.




Axial Error Motion
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Lion Precision and University of North Carolina at Charlotte collaborated on the initial version of the Spindle Error Analyzer (SEA) software. 
Over nearly 20 years, the software has been continuously upgraded to ensure operation with the latest Microsoft Operating System (now Windows 8) and to add features and functions. Many machine tool builders and users have saved millions of dollars by improving processes, identifying defects in machine tool manufacturing and improving machine tool and spindle designs. 
The software supports the ISO 230-7 and ISO230-3 standards.




Tilt Error Motion
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Lion Precision and University of North Carolina at Charlotte collaborated on the initial version of the Spindle Error Analyzer (SEA) software. 
Over nearly 20 years, the software has been continuously upgraded to ensure operation with the latest Microsoft Operating System (now Windows 8) and to add features and functions. Many machine tool builders and users have saved millions of dollars by improving processes, identifying defects in machine tool manufacturing and improving machine tool and spindle designs. 
The software supports the ISO 230-7 and ISO230-3 standards.




Thermal (ISO230-3)
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Lion Precision and University of North Carolina at Charlotte collaborated on the initial version of the Spindle Error Analyzer (SEA) software. 
Over nearly 20 years, the software has been continuously upgraded to ensure operation with the latest Microsoft Operating System (now Windows 8) and to add features and functions. Many machine tool builders and users have saved millions of dollars by improving processes, identifying defects in machine tool manufacturing and improving machine tool and spindle designs. 
The software supports the ISO 230-7 and ISO230-3 standards.




Shift vs RPM
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Lion Precision and University of North Carolina at Charlotte collaborated on the initial version of the Spindle Error Analyzer (SEA) software. 
Over nearly 20 years, the software has been continuously upgraded to ensure operation with the latest Microsoft Operating System (now Windows 8) and to add features and functions. Many machine tool builders and users have saved millions of dollars by improving processes, identifying defects in machine tool manufacturing and improving machine tool and spindle designs. 
The software supports the ISO 230-7 and ISO230-3 standards.




Donaldson Reversal
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Lion Precision and University of North Carolina at Charlotte collaborated on the initial version of the Spindle Error Analyzer (SEA) software. 
Over nearly 20 years, the software has been continuously upgraded to ensure operation with the latest Microsoft Operating System (now Windows 8) and to add features and functions. Many machine tool builders and users have saved millions of dollars by improving processes, identifying defects in machine tool manufacturing and improving machine tool and spindle designs. 
The software supports the ISO 230-7 and ISO230-3 standards.




Automated Measurements
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Lion Precision and University of North Carolina at Charlotte collaborated on the initial version of the Spindle Error Analyzer (SEA) software. 
Over nearly 20 years, the software has been continuously upgraded to ensure operation with the latest Microsoft Operating System (now Windows 8) and to add features and functions. Many machine tool builders and users have saved millions of dollars by improving processes, identifying defects in machine tool manufacturing and improving machine tool and spindle designs. 
The software supports the ISO 230-7 and ISO230-3 standards.




FFT
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Lion Precision and University of North Carolina at Charlotte collaborated on the initial version of the Spindle Error Analyzer (SEA) software. 
Over nearly 20 years, the software has been continuously upgraded to ensure operation with the latest Microsoft Operating System (now Windows 8) and to add features and functions. Many machine tool builders and users have saved millions of dollars by improving processes, identifying defects in machine tool manufacturing and improving machine tool and spindle designs. 
The software supports the ISO 230-7 and ISO230-3 standards.




Oscilloscope
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Lion Precision and University of North Carolina at Charlotte collaborated on the initial version of the Spindle Error Analyzer (SEA) software. 
Over nearly 20 years, the software has been continuously upgraded to ensure operation with the latest Microsoft Operating System (now Windows 8) and to add features and functions. Many machine tool builders and users have saved millions of dollars by improving processes, identifying defects in machine tool manufacturing and improving machine tool and spindle designs. 
The software supports the ISO 230-7 and ISO230-3 standards.




Probe Meter
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Lion Precision and University of North Carolina at Charlotte collaborated on the initial version of the Spindle Error Analyzer (SEA) software. 
Over nearly 20 years, the software has been continuously upgraded to ensure operation with the latest Microsoft Operating System (now Windows 8) and to add features and functions. Many machine tool builders and users have saved millions of dollars by improving processes, identifying defects in machine tool manufacturing and improving machine tool and spindle designs. 
The software supports the ISO 230-7 and ISO230-3 standards.




Spindle Error Analyzer Basics
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Over nearly 20 years, the software has been continuously upgraded to ensure operation with the latest Microsoft Operating System (now Windows 8) and to add features and functions. Many machine tool builders and users have saved millions of dollars by improving processes, identifying defects in machine tool manufacturing and improving machine tool and spindle designs. 
The software supports the ISO 230-7 and ISO230-3 standards.
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Spindle Error Analyzer Basics
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Spindle Error Analyzer Basics
• Development was Collaboration 

between UNCC (北卡罗来纳大学) and Lion 
Precision

• Now on Version 8.6.5 of software
• Supports Windows 8
• Supports ISO 230-3 and ISO 230-7
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Lion Precision and University of North Carolina at Charlotte collaborated on the initial version of the Spindle Error Analyzer (SEA) software. 
Over nearly 20 years, the software has been continuously upgraded to ensure operation with the latest Microsoft Operating System (now Windows 8) and to add features and functions. Many machine tool builders and users have saved millions of dollars by improving processes, identifying defects in machine tool manufacturing and improving machine tool and spindle designs. 
The software supports the ISO 230-7 and ISO230-3 standards.




Spindle Error Analyzer (SEA) :HMC



Spindle Error Analyzer (SEA): VMC



Spindle Error Analyzer (SEA): CNC Lathe



Welcome to visit AMT Shanghai
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Lion Precision and University of North Carolina at Charlotte collaborated on the initial version of the Spindle Error Analyzer (SEA) software. 
Over nearly 20 years, the software has been continuously upgraded to ensure operation with the latest Microsoft Operating System (now Windows 8) and to add features and functions. Many machine tool builders and users have saved millions of dollars by improving processes, identifying defects in machine tool manufacturing and improving machine tool and spindle designs. 
The software supports the ISO 230-7 and ISO230-3 standards.
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