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Analysis of Assembly Relationship for Digital Micro Milling Machine

Sung-il CHOI', Sangho PARK*, Murali SUBRAMANIYAM""

JL Abstract |ﬁ

Assembly is mentioned as important process saving time and cost where we produce the machine with many parts
relationships. In this study, parts assembly relationship is analysed for assembly information of micro milling machine
which have been developing for research. Liaison diagram, datum flow chain and assembly tree are applied to discuss
assembly characteristics of micro milling machine model. We can find out the characteristics of micro machine
assembly and discuss about facility of assembly. Some analysis in this paper about micro milling machine will give
a useful tools for assembly. We knew that the predicted results from analysis in this study are alignment and clearance
among the parts. The 3D model of micro machine which is studied in this paper is not a complete model. Main parts

of a micro milling machine are used and presented.

Key Words : Assembly(Z3), Micro-Machine( 248 32+7]7), Assembly Characteristic{ %% &-4), Liaison diagram(’d & tho]o]
1), DFC(Datum Flow Chain)
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Fig. 1 Micro

milling machine Model
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(c) Base and stage

Fig. 2 Exploded diagram of micro milling machine
Bt

2.2.1 Liaison diagram

A% tho]o] 1 (Liaison Diagram)e HE 5

< Ueh thojolagelf?, BEg l-:‘:i, AZAA
02 Uil 7Hast a2 a2 JEE 57
9 4% Holo]19e REY 29 248 e
ot wekA 2YAE o] R FE AP AR

SR A .

2.2.2 DFC(Datum Flow Chain)
DFCe= +43} 29 EAY4 191 33 U8 23
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Table 1 Part list of Micro Milling Machine

Part No. Part Name Qty
1 Base 1
2 Column 1
3 Stage Base 1
4 XY Stage Bottom 1
5 XY Stage Top 1
6 Bread Board 1
7 Coupling Base 1
8 Ball 3
9 Magnet Cylinder 1
10 Coupling Top 1
11 Vacuum Cuck 1
12 Under Plate 1
13 Quill 1
14 Spindle 1
15 Spindle holder 1
16 Fixed block 1
17 Porous 24
18 Quill Cover 3
19 Split Cover 2
20 T-Magnet 2
21 T-Coil 2
22 Encoder 1
23 Encoder Bracket 1
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Micro Milling Machine

J» Base
Column

L Stage Module

Spindle
Nfodule ‘I Stage Base ———I
Quill XY Stage bottom
Porous - XY Stage Top
Fixed block — Bread Board
I Quill Cover L Chuck Module
Split Cover t Encoder Coupling Base
T-Magnet | Encoder Bracket Ball
T-Coil - Magnet Cylinder
Spindle Holder — Coupling Top
Spindle — Vacuum Chuck

Under Plate(Fixture)

Fig. 3 Assembly tree of micro milling machine

Base

Stage Module Column

Chuck Module Spindle Module

(a) Liaison diagram of product main assembly

Stage Base
XY Stage Bottom
XY Stage Top
Bread Board
(b) Liaison diagram of Stage assembly

Coupling Base

gnat Cylinder
Ball Y

Vacuum Chuck

Under Plate
(¢) Liaison diagram of table assembly

T-magnet(01) T‘S’.“ 01

Cover(01}

Cover{02)
Cover(03)

Split Cover(02)

Encoder Encoder Bracket

(d) Liaison diagram of spindle assembly

Fig. 4 Liaison diagram of Main, stage and spindle
assembly
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3.2 Liaison Diagram
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Under Plate
Vacuum Chuck
Coupling Top

Bread Board
XY Stage Top

Magnet Cylinder

Coupling Base
XY Stage Bottom

Stage Base

Spindle Holder
Base

Column

Fixed block

Cover{03)

Encoder T-Coil{01)

Encoder Bracket

Fig. 5 Liaison diagram for related each medule of

micro milling machine
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3.3 Datum Flow Chain

Fig. 62 mlola 20y vl REEY 28 A4S ek
£ DFCE Ho&r} U}°]ii 1] AL 3717 29 EA
(KC: Key Characteristic)& 7r1 ¢)=t] Fig. 694 B v}

Base
Stage Module Column
KC #1

Chuck Module Spindle Module
(a) Datum flow chain among the main module

Stage Base

XY Stage Bottom
KC #2 (

XY Stage Top

Bread Board
(b) Datum flow chain of stage module

Coupling Base

Magnet Cylinder
KC #2

Under Plate

(¢) Datum flow chain of chuck module

» T-Coll(01)
T-magnet{01}

T-Cail(02)
e

¢ T-magnet(02)

Cover(03)

Split Cover(02)

; Encoder Bracket
Encoder

(d) Datum flow chain of spindle module

Fig. 6 DFC diagram of micro milling machine for each
assembly module. KC#1 is positioning, KC#2 is
alignment between the mated parts and KC#3 is
clearance
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3.4 Assembly sequence diagram
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1 2 3 4 5 6
7 8 9 10 11 12
13 14 15 16 17 18
19 20 21 22 23 24
(a) Table of assembly number
T—mag:et(()l) T—Ccﬁ)(Ol)

1
Splndle - m" Spindle Hofder
‘ =E B

* . Qullla - éleedb!bck

O O E @
Cover{01) # 7 - é\Porous(03)

TCO“(OZ)#
D0 Em =

Cover(02) %

N Cover(03) N
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(b) Assembly number with liaison diagram

“# Encoder Bracket
Encoder

Fig. 7 Table of assembly number and assembly relation-
ship between the mating or contacting parts for
analysis
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