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New Automated Assembly Cell for Small Volume Production
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Recently it has become increasingly important for the manufacturing industry to cope with many different kinds of

small volume production in order to meet the various needs of customers. Especially in Japan , due to the high cost of

labor and land, the development of a compact automation system which can cope with many different kinds of small

volume production has been sought. In light of this, we developed the “New Automated Assembly Cell for Small

Volume Production.” This system was developed under the new concept that the system must include all the functions

for assembly of industrial products such as “production control,” “assembly,
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material handling” and “stock.”

Production engineering, Automation, Assembling, Robot, Small volume production, Flexible
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Classification of production ~system ﬁ%ﬁf hﬁ%ﬂi Work space
AL 'l
Large volume | Assembly of one part at one station Automation ER=r e '-"‘SC““'W “me"'”g
production Part A i : Manual -
Middle volume | Assembly of many par’rs at one stat|on
production Part A [Necessary function] ~Each operator’s job
Assembly - Assembly of various types of parts
- Operation with heavy burden
(Press-fitting ,Screw tightening and Measurement)
- Confirmation of production instruction
, |control and determination of production order
Small vqlume Manual assembly cell production ‘ . Transportation of parts
production - Part in stock and order
B Robot ,/* - Product delivery
All function of the assembly plant
Rl automation cl > New automated assembly cell for small
to assemble man \_ volume production J

Fig. 1 Classification of production system
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Production Determination of
instruction E> production order E>
F [minimization of set-up time]

Kanban reader

Production control system
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Part in stock

Parts

ID tag information
« Part number
« Lot size

« Quality per
container.

« Part number
+ Remaining amount

Parts Supply

Pallet

/¢

Assembly system
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Circulation of products

Assergbly station
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CAC ; Circular Assembly Cell
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set-up by operator. Product delivery

ID tag information

+ Part number
« Lot size

- Quality data

[Core development technologies]

N
Small and automatic unequal

pitch warehouse )

High stiffness robot with
four link arm

[Work circular system

Fig. 2 Developed system : Constituted figure of new automated cell for small volume production
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Assembly rob6t.

Inefficient (net 40%)

How to improve the efficiency

Cl

o

Continuous assembly of same
parts at a single setting action.
(time loss =1/12 if 12products/lot.)

Time loss by chuck
replacement

5

o

[$)]

Assembly time(secs/part)

o

1
Assembly parts number

5

10

Supplying of next parts during
assembles (time loss =0)

Time loss by
traveling

g

Assembly time

" on

Fig. 3 Problems in assembling various types of parts
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CAC: Circular Assembly Cell

Fig. 4 Basic constitution of newly-developed system
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Processing head Link

(Tool change system) Base

Fig. 5 Appearance of high stiffness
robot with four link arm

Development result of high stiffness robot
with four link arms

Table 1

Q)
-
o
QO
o
@
{

Maximum pitch :
4| jiRack pitch can be
increased for large parts.

T | i

[Minimum pitch : 85mmI-.-.—.-.-.—.

.| Rack pitch can be
reduced for small parts

™
erenag i
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torm Targer | Dgimepmen
Machining area[mm] 200X300 | 200X300
Maximum acceleration

[ m/s?] 19.6 19.6
Horizontal direction

g [N/mm ] 245 274
2 : —
i Vertical dlre[clfll/on?m] 980 1078
© _ |Screw tightening
cC C
= g torque [N-cm ] 19.6-49.0 | 19.6-49.0
§ 2 Press-fitting load

NEFEMEAL, THASXDMAKRE L 2D g
IZa ZH3FEAE L T/,

SIBHFR L 2/NMUa voss b I —HBIAEIE, 3B
DY A ZIZEDELMNE » FAZEDORETH S, T
UKD, WERIREEICI ETE, (RO
1/20% 4 ZH#FEBLZZ Ik, WorEgEioR
Ml v — &=/ FEBTE | Edifiind z nTag &

TBZENTE (Fig. 631H).

Size: W X DX H = 2280 X 900 X 1592

Fig. 6 Appearance of a small and automatic
unequal pitch warehouse
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Main parts
Valve holder

[Fuel injection

This pump has about 15 parts per one cylinder.

Fig. 7 D - type pump
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Size : WXDXH =2280X2300X1800

Fig. 8 Appearance of new automated cell for small
volume production
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