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Foreword 

This translation has been made based on the original Japanese Indus­
trial Standard established by the Minister of Economy, Trade and In­
dustry through deliberations at the Japanese Industrial Standards 
Committee according to the proposal for establishment of Japanese In­
dustrial Standard submitted by Japan Machine Tool Builders' Associa­
tion (JMTBA)/Japanese Standards Association (JSA) with the draft be­
ing attached, based on the provision of Article 12 Clause 1 of the Indus­
trial Standardization Law. 

The corresponding International Standards, ISO 3070 series, were re­
vised and divided into Part 1 to Part 3 in 2007 from previous 4 parts in­
cluding Part 0 (General). JIS B 6210, JIS B 6222 and JIS B 6252 have 
been the standards corresponding to the previous series; and at this 
time of revision, these three standards are restructured, and established 
as Part 1 to Part 3 of JIS B 6210. 

Consequently JIS B 6222: 1998 has been withdrawn and replaced with 
this Standard. 

This JIS document is protected by the Copyright Law. 

Attention is drawn to the possibility that some parts of this Standard 
may conflict with a patent right, application for a patent after opening to 
the public, utility model right or application for registration of utility 
model after opening to the public. The relevant Minister and the Japa­
nese Industrial Standards Committee are not responsible for identifying 
the patent right, application for a patent after opening to the public, util­
ity model right or application for registration of utility model after open­
ing to the public. 

JIS B 6210 series consists of the following 3 parts under the general 
title" Test conditions for testing the accuracy of boring and mllling ma­
chines with horizontal spindle': 

Part 1: Machines with fixed column and movable table 

Part 2: Machines with movable column and fixed table 

Part 3: Machines with movable column and movable table 

(ii) 
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JAPANESE INDUSTRIAL STANDARD JIS B 6210-2 : 2010 

Introduction 

Test conditions for testing the accuracy 
of boring and milling machines with 

horizontal spindle - Part 2 : Machines 
with movable column and fixed table 

This Japanese Industrial Standard has been prepared based on the third edition of 
ISO 3070-2 published in 2007 with some modifications of the technical contents to aid 
users in understanding this Standard. 

The portions given dotted underlines are the matters in which the contents of the 
original International Standard have been modified. A list of modifications with the 
explanations is given in Annex JA. 

1 Scope 

This Standard specifies, with reference to JIS B 6190-2, JIS B 6190-7 and JIS B 
6191, geometric tests, machining tests and tests for checking the accuracy and repeat­
ability of positioning by numerical control of the general-purpose and normal-accuracy 
boring and milling machines with horizontal spindle having movable column and fixed 
table. This Standard also specifies the tolerances corresponding to these tests. 

This type of machine can be provided with spindle heads of different types, such as 
those with boring spindle and milling spindle, boring spindle and facing head, or ram. 

This Standard concerns machines having movement of the column and column sad­
dle on the bed (X-axis), movement of spindle head (Y-axis), movement of boring spindle 
or ram (Z-axis) and possibly, facing head slide movement (U-axis). Some machines also 
have an intermediate saddle with slideways between column and bed to achieve addi­
tional movement of the column parallel to the spindle axis (W-axis). 

NOTE: In JIS B 6210-1, the movement of spindle or ram is designated as 
W-axis movement. 

This Standard deals only with the verification of the accuracy of the machine. It does 
not apply to the operational testing of the machine (e.g. vibration, abnormal noise, 
stick-slip motion of components) nor to machine characteristics (e.g. spindle speed, feed 
speed), as such checks are generally carried out before testing the accuracy. 

NOTE: The International Standard corresponding to this Standard and the 
symbol of degree of correspondence are as follows. 

ISO 3070-2 : 2007 Machine tools - Test conditions for testing the ac­
curacy of boring and milling machines with horizontal spindle - Part 
2 : Machines with movable column and fixed table (MOD) 

In addition, symbols which denote the degree of correspondence in 
the contents between the relevant International Standard and JIS are 
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IDT (identical), MOD (modified), and NEQ (not equivalent) according to 
ISO/lEe Guide 21-1. 

2 Normative references 

The following standards contain prOVISIons which, through reference in this text, 
constitute provisions of this Standard. For standards indicated below, only the editions 
of the indicated year shall be applied and any revisions (including amendments) made 
thereafter shall not be applied. 

JIS B 6190-2 : 2008 Test code for machine tools - Part 2 : Determination of accu­
racy and repeatability of positioning numerically controlled 
axes 

NOTE: Corresponding International Standard: ISO 230-2 : 2006 Test code for 
machine tools - Part 2 : Determination of accuracy and repeatability of 
positioning numerically controlled axes (IDT) 

JIS B 6190-7 : 2008 Test code for machine tools - Part 7 : Geometric accuracy of 
axes ofrotation 

NOTE: Corresponding International Standard: ISO 230-7 : 2006 Test code for 
machine tools - Part 7: Geometric accuracy of axes ofrotation (IDT) 

JIS B 6191:1999 Machine tools - Geometric accuracy tests and practical tests -

NOTE: 

Test methods 

Corresponding International Standard: ISO 230-1 : 1996 Test code for 
machine tools - Part 1 : Geometric accuracy of machines operating 
under no-load or finishing conditions (MOD) 

ISO 1101 : 2004 Geometrical Product Specifications (GPS) - Geometrical toler-
ancing- Tolerances ofform~ orientation~ location and run-out 

3 Terminology and designation of axes 

3.1 General 

A boring and milling machine with horizontal spindle is a machine tool in which the 
principal cutting motion is the rotation of the cutting tool against the non-rotating 
workpiece and where the cutting energy is brought by the cutting tool rotation. 

The principal cutting motion is generated by the rotation of the spindle(s) and, pos­
sibly, of the facing head. 

3.2 Types of movement 

The feed movements are as follows. 

a) X-axis direction feed of column or column saddle on bed 

b) Y-axis direction feed of spindle head 

c) Z-axis direction feed of spindle 

PROTECTED BY COPYRIGHT 

Full document details: JIS B 6210-2-2010

http://avadocuments2026.com/doc/jis-b-6210-2-2010
http://avadocuments2026.com/doc/jis-b-6210-2-2010


3 
B 6210-2 : 2010 

d) U -axis direction feed of facing head slide, possibly 

It should be noted that the column may be mounted on slideways to achieve the feed 
movement of the column parallel with the spindle. 

Designations of structural components of machines shown in figure 1 are given in 
table 1. Typical configuration of the boring and milling machine with horizontal spin­
dle is given in figure 1. 

Table 1 Designations (see figure 1) 

Reference No. Designation 
1 Bed 
2 Column 
3 Spindle head 
4 Column saddle 
5 Fixed table 
6 Spindle 

+Y 

Y 

x 

NOTE: For No.1 to No.6, see table 1. 

Figure 1 Boring and milling machine with horizontal spindle 

4 Machining operations by boring and milling machine with horizontal spindle 

4.1 Boring operation 

z 

Boring is an operation for machining holes of various sizes and geometries in which 
the principal cutting movement is the rotation of a single-point cutting tool against the 
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non-rotating workpiece and where the cutting energy is brought by the rotation of the 
cutting tool. 

Boring the diameter of cylindrical, conical, blind or through holes to the required size 
is achieved by using a boring bar to locate the cutting edge of the boring tool in a 

well-defined position with respect to the axis average line of the boring spindle. 

4.2 Milling operation 

Milling is an operation for machining non-axisymmetrical (non-rotational) surfaces 

of various geometries in which the principal cutting motion is the rotation of a cutting 

tool with multiple cutting edges against the non-rotating workpiece, and where the 
cutting energy is brought by the cutting tool rotation. 

Milling operations mostly involve face milling and end milling. The tools are 
mounted either in the boring spindle taper (see figure 2), or on the milling spindle nose 
as for the face milling cutters. 

5 Principle elements 

5.1 Spindle head 

Examples of various types of spindle head are given in figure 2. Designations of prin­

ciple elements are given in table 2. 

The facing head generally has a facing head slide, and is either integral or remov­

able; the latter is considered as an accessory. 

It should be noted that the integral facing head may not always be mounted onto the 

milling spindle and may have its own bearing independent from the main spindle 
bearing. 

a) Spindle head for boring 
and milling 

Table 2 Designations (see figure 2) 

Reference No. Designation 
1 Boring spindle 
2 Milling spindle 
3 Facing head 
4 .~~~j.J)K b~~ct )?h<;l._~ 
5 Ram 

4 

b) Spindle head with facing head 
and facing head slide 

NOTE: For No.1 to No.5, see table 2. 

Figure 2 Types of spindle head 
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6.1 Measuring units 
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In this Standard, all linear dimensions, deviations and corresponding tolerances are 
expressed in millimetres {m))l~ and angular dimensions are expressed in degrees (~). 
Angular deviations and the corresponding tolerances are generally expressed in ratio of 
length (e.g., 0.00x/1 000); however, microradians {gX~Q) or arcseconds t} may be used. 
The equivalence of these expressions is as follows. 

0.010/1 000 = 10 X 10-6 = 10 bU'_~_<i;:::; 2" 

6.2 Reference to JIS B 6190 (series) and JIS B 6191 

In applying this Standard, reference shall be made to JIS B 6191, especially for the 
installation of the machine before testing, warming up of the spindle and other moving 
components, measuring methods, and the accuracy of measuring instruments. 

In the "Observations" block of each test description, corresponding clause or sub­
clause of JIS B 6190-2, JIS B 6190-7 or JIS B 6191 to the test is shown. 

6.3 Testing sequence 

The sequence in which the tests are presented in this Standard in no way defines the 
practical order of testing. In order to make the mounting of measuring instruments or 
gauging easier, tests may be carried out in any order. 

6.4 Tests to be carried out 

When testing a machine, it is not always necessary to carry out all the tests de­
scribed in this Standard. The purchaser may choose tests of interest according to the 
agreement with the manufacturer. These tests are to be clearly stated when ordering a 
machine. The mere reference to this Standard for the acceptance tests, without speci­
fying the tests carried out or without agreement on the relevant expenses, cannot be 
considered binding for any contract between the purchaser and the manufacturer. 

6.5 Measuring instruments 

The measuring instruments indicated in the following sections are examples only. 

Other instruments capable of measuring the same quantities and having the same, 
or a smaller, measuring uncertainty may be used. Linear displacement sensors shall 
have a resolution of 0.001 mm or better. 

6.6 Machining tests 

The machining tests shall be made with finishing cuts only, not with roughing cuts, 
which are liable to generate appreciable cutting forces. 

6.7 Software compensation 

When built-in software facilities are available for compensating geometric, position­
ing, contouring and thermal deviations, their use during these tests should be upon the 
agreement between the purchaser and the manufacturer. When the software compen­
sation is used, this shall be stated in the test report. 
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6.8 Minimum tolerance 

When determining the tolerance on the measuring length which is different from 
that given in this Standard (see 2.311 of JIS B 6191), it shall be taken into considera­
tion that the minimum value of tolerance is 0.005 mm. 
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7 Geometric tests 

7.1 Straightness and angular deviation of linear axes 

Object 
Checking of straightness of column movement (W-axis) 
a) In YZ plane (EYW) 
b) In ZX plane (EXW) 

7 
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Gl 

NOTE: In the case of column saddle provided for column feed movement 
Diagram 

a) 

Tolerance 
a) and b) 

0.02 for measuring lengths up to 1 000 
0.03 for measuring lengths above 1 000 

~ 

1-

1-

- ,----I.---

Local tolerance: 0.006 for any measuring length of 300 
Measuring instruments 

r--- r-----r-

I-- -- - f----
'-- -v 

b) 

Measured deviation 
a) 
b) 

Straightedge, linear displacement sensor and gauge blocks, or optical measuring instruments 
Observations and references to JIS B 6191 

5.232.11, _Q_.2a~~1~_ and 5.232.13 

T)J._~_~911JJ)J._l)._)~gddl~_)~hgn_h~_19_d~~Jlj~J}_mid~tr~--Y~1_in_tng_X_-_~_~i~_dir~~_ti9_l).-, __ ~)J._(lj)}~ __ ~Rindl~J)&~g 
~h?cUJ)g_lQ~k~d_in_mid~tr9:y~1_~$_d9_~~_~_~_R9_~~_i91~. 

The reference face of straightedge shall be set on the fixed table a) vertically and b) horizon­
tally parallel to the column movement (W-axis) (parallel means that the readings of the linear 
displacement sensor touching the straightedge at both ends of the movement are the same 
value). 

If the spindle can be locked, the linear displacement sensor shall be mounted on it; if not, the 
linear displacement sensor shall be mounted on the spindle head. 

The stylus of linear displacement sensor shall be applied normal to the reference face of 
straightedge. 

The column shall be travelled in the W-axis direction and the readings shall be recorded. 
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Object 
Checking of angular deviation of column movement (W-axis) 
a) In YZ plane (EAW: pitch) 
b) In XY plane (ECW: roll) 
c) In ZX plane (EBW: yaw) 

N_Q:rE._: ____ ln-_t.tv?_~9__~~_Qf_G9J1J.1))):.1_~gddl~_J?K9yist~dJ9x_~.Ql:!.!mrr_f~~_(l_.m.Qy:~})].grrt. 
Diagram 

2 

J J?r_~~j~j_Q:rr_l~ygl_f9X_W_~?Jn]);~w~nt 

2 Precision level for reference 

3 Autocollimator 

4 Mirror 

G2 

Tolerance 
a), b) and c) 

0.04/1 000 

Measured deviation 
a) 
b) 

Local tolerance: 0.02/1 000 for any measuring length of 300 c) 

Measuring instruments 
a) Precision level, laser interferometer or other optical angular deviation measuring instruments 
b) Precision level 
c) Laser interferometer or other optical angular deviation measuring instruments 

Observations and references to JIS B 6191 
5.231.3 and 5.232.2 

The precision level for measurement or mirror shall be set on the spindle head. 
a) In Z-axis direction (set vertically for an autocollimator) 
b) In X-axis direction 
c) In Z-axis direction (set horizontally for an autocollimator) 
The precision level for reference shall be set on the fixed table, and the spindle head shall be 

set in mid-travel. 
When the column movement (W-axis) causes the angular deviation on both spindle head and 

fixed table, differential measurements of the two angular deviations shall be made respectively, 
and recorded. 

Measurements shall be carried out at a minimum of five positions equally spaced along the 
travel in both directions of the movement. 
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Object 
Checking of straightness of column saddle QrJ:~91lJ.J)J.)'J}J}.Q~~J)J.gnt. (X-axis) 
a) In XY plane (EYX) 
b) In ZX plane (EZX) 

Diagram 

1 A\lJ;.Q~_QmW_~tm· 

2. 
3 

4 

MirX9X 
Microscope 

Taut wire 

Tolerance 
a) and b) 

+x 

a) and b) 

0.02 for measuring lengths up to 1 000 

y 

x~ 

-x 
3 

0.01 is added for each 1 000 increase in measuring length above 1 000 
Maximum tolerance: .Q_.J2 
Local tolerance: 0.006 for any measuring length of 300 

Measuring instruments 
Optical measuring instrument, or microscope and taut wire 

Observations and references to JIS B 6191 
~!2a~._l2_ and 5.232.13 

a) Taut wire is not recommended because of the sag of the wire. 

3 

9 
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G3 

b) 

Measured deviation 
a) 
b) 

The optical beam of ~}J.t.Q~91hl))._~t.9x shall be set on the fixed table parallel to the column 
saddle .QrJh~_~_Ql:!-].mn movement (X-axis) (parallel means that the readings at both ends 
of the movement are the same value). 

If the spindle can be locked, the mjxrm:~ shall be mounted on it; if not, the mirx9.x shall 
be mounted on the spindle head. 

b) When taut wire is used, the microscope shall be mounted on the spindle or spindle head. 

The column saddle 9..r_t.h~u~9..h1.:m:n shall be travelled in the X-axis direction and the readings 
shall be recorded. 
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Object G4 
Checking of angular deviation of column saddle 9X_~_Ql:!Jmn movement (X-axis) 
a) In XY plane (ECX: pitch) 
b) In YZ plane (EAX: roll) 
c) In ZX plane (EBX: yaw) 

Diagram 

2 3 4 

1 rrg~j~iQnJ~~~l fQX _PJ.g0Jmr~PJ._(:mt 

2 Precision level for reference 

3 Autocollimator 

4 Mirror 

Tolerance 
a), b) and c) 

Measured deviation 
a) 

X::; 4 000 : 0.04/1 000 
X> 4 000 : 0.06/1 000 
Local tolerance: 0.02/1 000 for any measuring length of 300 

Measuring instruments 

b) 
c) 

a) Precision level, laser interferometer or other optical angular deviation measuring instruments 
b) Precision level 
c) Laser interferometer or other optical angular deviation measuring instruments 

Observations and references to JIS B 6191 
5.231.3 and 5.232.2 

The precision level for measurement or mirror shall be set on the spindle head. 
a) In X-axis direction (set vertically for an autocollimator) 
b) In Z-axis direction 
c) In X-axis direction (set horizontally for an autocollimator) 
The precision level for reference shall be set on the fixed table, and the spindle head shall be 

set in mid-travel. 
When the column saddle .QLtJJ-_~ __ GQh1.om:n_movement (X-axis) causes an angular deviation on 

both spindle head and fixed table, differential measurements of the two angular deviations 
shall be made respectively, and recorded. 

Measurements shall be carried out at a minimum of five positions equally spaced along the 
travel in both directions of the movement. 
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Object 
Checking of straightness of spindle head movement (Y-axis) 
a) In YZ plane (EZY) 
b) In XY plane (EXY) 

Diagram 

a) b) 
1 Microscope 
2 Taut wire 

Tolerance 
a) and b) 

0.02 for any measuring length up to 1 000 
0.01 is added for each 1 000 increase in measuring length over 1 000 
to and incl. 4 000 
0.02 is added for each 1 000 increase in measuring length above 
4000 

Measuring instruments 
Microscope and taut wire, or optical measuring instruments 

Observations and references to JIS B 6191 
5.232.1,5.232.12 or 5.232.13 

The column saddle Qr_Hv~U:~QllJ.JJ].J). shall be locked in mid-travel. 

11 
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G5 

Measured deviation 
a) 
b) 

The taut wire shall be tightened between the fixed table and another fixed part on the ma­
chine as near as possible to the vertical slideways of the column. 

If the spindle can be locked, the microscope shall be mounted on it; if not, the microscope 
shall be mounted on the spindle head. 
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Object 
Checking of angular deviation of spindle head movement (Y-axis) 
a) In YZ plane (EAY) 
b) In ZX plane (EBY) 

Diagram 
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Tolerance 
a) and b) 

Y:::; 4 000 : 0.04/1 000 
Y> 4 000 : 0.06/1 000 

Measuring instruments 
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Measured deviation 
a) 
b) 

a) Precision level or optical angular deviation measuring instruments 
b) Surface plate, cylindrical square, precision level, linear displacement sensor and special 

JIg 

PROTECTED BY COPYRIGHT 

Full document details: JIS B 6210-2-2010

http://avadocuments2026.com/doc/jis-b-6210-2-2010
http://avadocuments2026.com/doc/jis-b-6210-2-2010


Observations and references to JIS B 6191 
5.231.3 and 5.232.2 
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a) The precision level for measurement shall be set on the spindle head parallel to the 
Z-axis direction. The precision level for reference shall be set on the fixed table in the 
same direction. 

When the Y-axis movement causes an angular deviation on both spindle head and the 
fixed table, differential measurements of respective angular deviations shall be made 
respectively, and recorded. 

b) The surface plate shall be mounted on the fixed table and adjusted so that its upper 
surface is levelled. 

The cylindrical square shall be set on the surface plate so that the stylus of linear 
displacement sensor locked on a special jig mounted on the spindle nose touches the 
cylindrical square. The precision level shall be set on the surface plate parallel to the 
Z-axis direction. 

The spindle head shall be travelled (Y-axis) and the readings at respective measuring 
positions shall be recorded. 

Then, the surface plate shall be travelled distance d, and the linear displacement 
sensor shall be mounted again without travelling on the X-axis so that the stylus touches 
the cylindrical square. 

When the precision level shows different values because of the flatness of fixed table, 
the level of the surface plate shall be adjusted to the same position as that of the first 
position. 

For each measuring position, the differences between two readings shall be obtained, 
and the difference between maximum and minimum divided by distance d shall be 
deemed as the angular deviation. 

Measurements shall be carried out at a minimum of five positions equally spaced along 
the travel in both directions of up and down movements. 
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