
(C)2001 Manufacturing Engineering Laboratory, Toyota Technological Institute

U
R

L:
 h

ttp
://

w
w

w
.to

yo
ta

-ti
.a

c.
jp

/L
ab

/K
ik

ai
/5

k6
0/

12
-1

, H
is

ak
at

a 
2-

ch
om

e,
 T

em
pa

ku
-k

u,
 N

ag
oy

a 
46

8-
85

11
 JA

PA
N

Precision Machining
by Local Machining Station Method
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Appearance of LMS
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Workpiece

LMS

Robot for press
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Usage of LMS

LMS as portable machine tool

LMS as end effector of robot arm

①ロボットによる粗位置決め

②    姿勢の位置決め制御

③    被加工面上の座標設定

④    加工機の高精度位置決め

⑤     加工機による加工
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(1) Rough positioning with robot

(2) Inclination control (5) Machining holes

(4) Precise positioning with stage

(3) Setting coordinate system
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Setting coordinate system
by using holes as reference
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Arrangement of holes

 to be machined

Position Pitch
µm LMS LMS Robot

Average 18 4 3
Std. dev. － 3 19

Results of machining

Background and problems
• Rough posi t ioning accuracy of  robot ,

especially long robot arm such as space
manipulator

• Machining additional small shape or repairing
for large workpiece

Solution
• Adhering on workpiece to compensate for

stiffness of device (LMS: Local Machining
Station) and moving small machine tool under
LMS

Advantages
• High measurement accuracy because of

restriction of measurement range
• High frequency response of machine tool
• No disturbance of displacement of small

mobile machine tool with power line, coolant
nozzle or conditions of workpiece

Results
• Changeable attitude
• Machining holes with higher positioning

accuracy than robot
Applicable fields
• Space manipulator
• Machining or repairing on large workpiece


