1. STATIC ACCURACY TEST

* These results are got after warm-up operation under the following conditions.

1. Axis travel : Full - stroke for each axis
2. Spindle speed 0!

3. Runtime : 60 min.

4. Room temperature : 26 °C

UNIT : mm

) Measured
No. ftem Measuring method Sketch Tolerance Value

Straightness of | A surface block is
X axis motion mounted to the work
spindle to secure a
straightedge. (See Note
1) A dial test indicator
is brought to bear on a
long side of the stra-
ightedge and moved in
the X direction to note
the highest and lowest

onX-Y plane

0.006 0.003
per 300

g

1 reading on the indi-
cator. The maximum on X - Z plane
variation in the two
readings is calculated
to determine the stra-
ightness of X axis

motion. 0.006 0.002

per 300

b

Note( 1) : The straightedge is secured to the surface block in such a manner that each reading
at both ends coincides.

Straightness of | A surface block is
Y axis motion meounted to the work
spindle to secure a
straightedge. (See Note
1) A dial test indicator
is brought to bear on a
long side of the stra-
ightedge and moved in
the Y direction to note
the highest and lowest

onY - X plane

0.006 0.004
per 150

2 reading on the indi-
cator. The maximum | ©nY-Zplane
variation in the two
readings is calculated
to determine the stra-
ightness of Y axis
motion.

0.006 0.003
per 150
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P. 2

Measuring method

A surface block is
mounted to the work
spindle to secure a
straightedge. (See Note
1) A dial test indicator
is brought to bear on a
long side of the stra-
ightedge and the sur-
face block is moved in
the Z direction to note
the highest and lowest
reading on the indi-
cator. The maximum
variation in the two
readings is calculated
to determine the
straightness of Z axis
mation.

A square is secured to
one side of a surface
block attached to the
work spindle so that
one side of the square
is parallel to the X axis
motion. A dial test
indicator is brought to
bear on the other side
of the square and the Y
axis is moved to note
the highest and lowest
reading on the indi-
cator. The maximum
variation in the two
readings is calculated
to determine the right
angle between X and Y
axis motions.

UNIT: mm
M d
Sketch Tolerance s;a;ldree
onZ-Xplane
0.006 0.003
per 300
onZ-Y plane
0.006 0.003
per 300
- X-Y axis
\- 0.012 0.005
per 250

No. ltem
Straightness of
Z axis motion
3
Right-angle re-
lationship bet-
ween two axis
motions
4
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UNIT: mm

Measuring method

Sketch

Tolerance

Measured
Value

A square is secured to
one side of a surface
block attached to the
work spindle so that
one side of the square
is parallel to the Z axis
motion. A dial test
indicator is brought to
bear on the other side
of the square and the X
axis is moved to note
the highest and lowest
reading on the indi-
cator. The maximum
variation in the two
readings is calculated
to determine the right
angle between X and Z
axis motions.

X -Z axis

0.012
per 250

0.009

A sqguare is secured to
one side of a surface
block attached to the
work spindle so that
one side of the square
is parallel to the Y axis
motion. A dial test
indicator is brought to
bear on the other side
of the square and the Z
axis is moved to note
the highest and lowest
reading on the indi-
cator. The maximum
variation in the two
readings is calculated
to determine the right
angle between Y and Z
axis motions.

Y - Z axis

0.012
per 250

0.006

A test bar is inserted
into the hole in the
tool spindle. A dial test
indicator is brought to
bear on the end of the
test bar to note the
highest reading while
the spindle is revolving.

0.005

0.002

No. Item
Right-angle re-
lationship bet-
ween two axis
motions
4
Tool spindle
motion in Z axis
direction
5
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UNIT : mm

No.

Item

Measuring method

Sketch

Measured

Tolerance Value

Runout in tool
spindle hole

A test bar is inserted
into the hole in the
tool spindle. A dial test
indicator is brought to
bear on both ends of
the test bar to note the
highest and lowest
reading while the
spindle is revolving.
The maximum varia-
tion in the two rea-
dings is calculated to
determine the runout
in the tool spindle hole.

(End of test bar close to
toolspindle)

0.007
at a

0.002

[ —

{End of test bar far from toal
spindle)

0.012
at b

0.004

Parallelism bet-
ween tool spin-
dle centerline
and X axis mo-
tion

A dial test indicator is
brought to bear on the
hole in the tool spindle
before the spindle is
moved in the X dire-
ction to note the high-
est and lowest reading.
The maximum varia-
tion in the two read-
ings is calculated to
determine the paralle-
lism between tool
spindle centerline and
X axis motion. B axis is
located at 90° position.

0.010
per 200

0.004

0.010
per 200

0.004

Parallelism bet-
ween tool spi-
ndle centerline
and Z axis mo-
tion

A dial test indicator is
brought to bear on the
hole in the tool spindle
before the spindle is
moved in the Z dire-
ction to note the
highest and lowest
reading. The maximum
variation in the two
readings is calculated
to determine the para-
llelism between tool
spindle centerline and
Z axis motion. B axis is
located at Q° position.

0.010
per 200

0.004

O —

0.010
per 200

0.005
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UNIT : mm
. Measured
No. ltem Measuring method Sketch Tolerance Value
Parallelism bet- | A test bar is inserted X-dai;{ésct[on
waar el sstadk into the hole in ’ghe tail
: stock before a dial test
centerline and | indicator positioned on 9 ~17
Z axis motion the X axis is brought to ]
bear on the test bar. - " g 0.010 0.005
The tail stock is then ~i> per75
moved in the Z direc-
tion to note the high-
est and lowest readings
9 on the indicator. The Y - axis
maximum variation in y O\ X direction
the two readings is
calculated to deter-
mine the parallelism
between tail stock 0.010 0.005
centerline and Z axis per 75
motion.
Alignment bet- | A test bar is inserted X-axis
wein wiork: 5o into each of 'ghe hole in direction
_ the work spindle and
ndle centerline | {ai|stock and a dial test
and tailstock | indicator positioned on
B tering the Xaxis slide is 0020 peoaz
brought to bear on
each of the test bars to =
note the two readings
10 on the indicator. The —_r -
maximum variation in i T Y - axis
the two readings is j direction
calculated to deter- —
mine the alignment
between the center-
lines of work spindle 0.020 0.003
and the tailstock. (See
Note 2)
Note(2) : The test bar should be held in such a place that the intermediate runout value is
indicated in any measured direction.
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. POSITIONING ACCURACY TEST

UNIT : mm - degree

Item

Measuring method

Sketch

Positioning acc-
uracy of linear

motion

A scale is fixed parallel
to each of the X,Y and
Z axes. Each of the axes
is positioned in positive
and negative directions

‘on its full stroke range;

the X axis is positioned
in & mm increments
and the Y and Z axes
are both positioned in
8 mm increments. The
distance measured
each time the corres-
ponding axis is posi-
tioned is compared
with the reference
dimension on the scale.
The maximum diffe-
rence is taken as the
measurement for each
of the axes.

omission

Positioning acc-
uracy of rotary
motion (C axis)

A scale is fixed to the
work spindle. The
spindle is then posi-
tioned at 5 intervals in
both directions. Each
time the spindle is
turned 5° the angle of
the spindle rotation is
measured to compare
with the reference
dimension on the scale.
The maximum diffe-
rence is taken as the
measurement.

omission

Measured |

Tolerance Value
X-axis

direction

0.008 0.003
Y - axis

direction

0.008 0.005
Z-axis

direction

0.008 0.003

0.005° 0.005

per 360°

2

No.

1

2
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3. REPEATABILITY TEST UNIT: mm - degree

No.

ltem

Measuring method

Sketch

Tolerance

Measured
Value

Positioning acc-
uracy of linear
motion

A scale is fixed parallel
to each of the X,Y and
Z axes. Positioning of
each of the axes is
repeated seven (7)
times to take mea-
surement each time the
corresponding axis is
moved in increments of
predetermined dis-
tance (6 mm incre-
ments for the X axis
and 8 mm increments
for ¥ and Z axes). The
measured distances are
compared to deter-
mine the maximum
difference from the
corresponding refer-
ence dimension. The
obtained value is then
divided by two, a plus/
minus sign being
affixed to be taken as
the measurement.

omission

X -axis
direction

+0.002

+0.001

Y - axis
direction

10.002

£0.001

Z-axis
direction

10.002

£0.001

Positioning acc-
uracy of rotary
motion ( Caxis)

A scale is fixed to the
work spindle. Positio-
ning of the spindle is
repeated seven (7)
times to take measure-
ment each time the
spindle is turned 5 °
intervals is repea-ted
seven (7) times each
time the spindle is
turned. The measured
angles are then com-
pared to determine the
maximum difference
from the correspon-
ding reference dimen-
sion on the scale. The
obtained value is then
divided by two, a
plus/minus sign being
affixed to be taken as
the measurement.

omission

C-axis

+0.001°

+0.001
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Mo

ltem

Measuring method

Sketch

Positioning acc-
uracy of tool

spindle (B axis)

Positioning of the tool
spindle, in the same
direction, is repeated
seven (7) times to take
measurement each
time the spindle stops.
The measured dimen-
sions are then com-
pared to determine the
maximum difference
from the correspon-
ding reference dimen-
sion. The obtained
value is then divided by
two, a plus/minus sign
being affixed to be
taken as the measure-
ment.

i
g

400

Y

Positioning acc-
uracy of tails-
tock (direction

of rotation)

Positioning of the
tailstock, in the same
direction, is repeated
seven (7) times to take
measurement each
time it stops. The
measured dimensions
are then compared to
determine the maxi-
mum difference from
the corresponding
reference dimension.
The obtained value is
then divided by two, a
plus/minus sign being
affixed to be taken as
the measurement.

{10
|

Y%gg

UNIT : mm
Measured
Tolerance Value
B - axis
+0.003 +0.001
X -axis
direction
+0.002 +0.001
Y - axis
direction
+0.002 +0.002
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4, STATIC ACCURACY TEST ADDITIONAL ITEM UNIT: mm
. Measured
No. ltem Measuring method Sketch Tolerance Value
Alianment bet- | A dial test indicator is X - axis
2  work | brought to bear on the direction
B °™® | hole in the work
spindle center- | spindle before the
line and Z axis | spindle is moved in the
motion Z direction to note the
highest and lowest ‘ 0.007 0.003
reading.The maximum
- . ' per 200
variation in the two
readings is calculated
to determine the para-
llelism between work I
spindle centerline and B —
1 Z axis motion. - ] v -
i - axis
| direction
0.007 0.005
per 200
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TA3 MACHINING ACCURACY DATA

1. Boring Accuracy
Accuracy In Face Milling Using Face Mill Cutter
Accuracy In Four Faces Cutting With Face Mill Cutter
Positioning And Bore Diameter Accuracy In Boring

Accuracy In Side Face Cutting With End Mill

Accuracy In End Milling Under Circular Interpolation Mode

2
3
4
5
6. Accuracy In End Milling Under Linear Interpolation Mode
7
8. Standard Cutting Accuracy Turning

9

Standard Cutting Accuracy Facing
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1. Boring Accuracy
120 | 150 |
- - >
/-""'_"_~\ Gt Lo
A
B ‘ f)
% 7 A ~
1\ | M
\-.._____/ L |
UNIT: mm
Tolerance (JIS) Tolerance (TA3) Measured Value
Roundness 0.01 0.005 0.004
Cylindricity 0.01 per 100 0.005 per 100 0.003
Cutting Data
Tool BT40—BSB50— 165
Shape of cutting See above drawing.
Spindle Speed 510min-1 (V = 80m/min)
Feed Rate F=35mm/min (F=0.07mm/rev)
Depth of Cut 0.2mm/Diameter
Material FC20 or FC25
Measuring method Comply with JIS B6336
I 9/
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2. Accuracy In Face Milling Using Face Mill Cutter

60

A
Y

Aporox. 20

1L
Sy i
LT
N S Ik
| i | |
P Sew g >
(Y I . B -
i

UNIT : mm

Tolerance (JIS)

Tolerance (TA3) Measured Value

Flatness

0.01

0.01

0.004

Step

0.01

0.01

0.003

Cutting Data

Tool

Spindle Speed
Feed Rate
Depth of Cut
Material

Measuring method

BT40—FMC22

IGETALLOY PM50S

510min-1 (V = 80m/min)

F=120mm/min (0.08 x 3T =0.24mm/rev )
0.1mm

FC20 or FC25

Comply with JIS B6336

AeMaag
N\ Y

B

www.tool-tool.com

TELO 04-2471-0048
FAXO 04-2471-4839
4035600 0000000130



3. Accuracy In Four Faces Cutting With Face Mill Cutter

Approx. 150 Square

Approx. 20

i

r e

-

245
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1 |
| I
My | b ' :
¥ | ML 2 J
UNIT: mm
Tolerance (JIS) Tolerance (TA3) Measured Value
Squareness 0.02 per 300 0.01 per 110 0.005
Parallelism 0.03 per 300 0.015 per 110 0.004

Cutting Data
Tool

Feed Rate

Material

Spindle Speed

Depth of Cut

Measuring method

BT40— FMA25.4—45(Holder)

IGETALLOY DPG 4080R(Cutter)

510min-1 (V = 80m/min)

F=110mm/min {0.07 x3T=0.2Tmm/rev)

0.1mm
FC20 or

FC25

Comply with JIS B6336

AeMaag
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4. Positioning And Bore Diameter Accuracy In Boring

150

B0
e
Approx. 20 110 Square )
=i A ’E}
s
S & b z
SRNN - | T =
\-___,_./ || L |
UNIT: mm
Tolerance (JIS) Tolerance (TA3) Measured Value
Positioning Accuracy 5. N G s 0.004
Along Axis BT 1 per ’
Diagonal Pasitioning -
0.035 per 400 0.017 per 155 0.005
Accuracy
Diameter Variation 0.025 0.007 0.003

Cutting Data

Tool

Spindle Speed

Feed Rate

Depth of Cut

Material

Measuring method

BT40—BCB14.5— 105
760min-1 (V =43m/min)
F=38mm/min (0.05mm/rev)
0.2mm/Diameter

FC20 or FC25

Comply with JIS B6336

AeMaag
N\ Y

B

www.tool-tool.com

TELO 04-2471-0048
FAXO 04-2471-4839
4035600 0000000130



5. Accuracy In Side Face Cutting With End Mill
. 150
60
_ 1355quare " __
T T =1 —
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i g | i
1
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: - . :
St e —
- {1 ik
UNIT : mm
Tolerance (JIS) Tolerance (TA3) Measured Value
Straightness 0.015 per 300 0.01 per 190 0.006
Parallelism 0.03 per 300 0.02 per 190 0.008
Dimension difference 0.05 0.03 0.010
Squareness 0.03 per 300 0.02 per 190 0.005
Cutting Data
Tool . BT40—C32—90
©20Tangsten carbide spiral end mill
Spindle Speed : 950min-1 (V = 60m/min)
Feed Rate : F=228mm/min (0.06 x4T =0.24mm/rev)
Depth of Cut ¢ 0.1mm (Single side)
Material : FC20 or FC25
Measuring method : Comply with JIS B6336

AeMmaag
N\ Y,
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6. Accuracy In End Milling Under Linear Interpolation Mode

60

110 Square

150

-

UNIT: mm
Tolerance (l1S) Tolerance (TA3) Measured Value
Straightness 0.02 per 300 0.008 per 110 0.004
Parallelism 0.04 per 300 0.015 per 110 0.005
Squareness 0.04 per 300 0.015per 110 0.003
Cutting Data
Tool BT40—C32—90

Spindle Speed
Feed Rate
Depth of Cut

Material

Measuring method

@20 Tangsten carbide 3blade spiral end mill

950min-1 (V = 60m/min)

F=95mm/min (0.025 x 4T = 0.1mm/rev)

0.1mm (Single side)

FC20 or
Comply with JIS B6336

FC25

AeMaag
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8. Standard Cutting Accuracy Turning

150 ‘

D60

UNIT : mm

Tolerance (JIS)

Tolerance (TA3)

Measured Value

Roundness

0.007

0.002

Cylindricity

0.015 per 150

0.012

Cutting Data

Cutting Speed :

Feed Rate
Depth of Cut
Material

750min-1 (V = 140m/min)
0.06mm/rev

0.1mm

BSBM
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7. Accuracy In End Milling Under Circular Interpolation Mode
B 150
60
-
Start pointg
1RGN i
=l SNRILE
T®50 @50 Fan ) N )
P e N ) J
End point L _—— |
- | [T
\_.__,__./ ] L]
UNIT: mm
Tolerance (JIS) Tolerance (TA3) Measured Value
X-Y 0.020
Accuracy 0.04 0.026
Y-Z 0.012
Cutting Data
Tool : BT40—C32—90
@20 Tangsten carbide 3blade spiral end mill
Spindle Speed : 950min-1 (V =60m/min)
Feed Rate : F=100mm/min (0.025 X 4T = 0. 1mm/rev)
Depth of Cut : 0.1mm (Single side)
Material . FC20 or FC25
Measuring method : Compluwith JIS B6336
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9. Standard Cutting Accuracy Facing

D120

"

Bel

UNIT : mm

Tolerance (JIS)

Tolerance (TA3)

Measured Value

Flatness

0.010

0.003

Cutting Data

Cutting Speed :

Feed Rate
Depth of Cut
Material

0.1mm
BSBM

800min-1 (V = 300m/min)
0.06mm/rev
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