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Summary

We aim to create a Car Assembly process which is robust against dispersion in mass production to
constantly output stably high quality. Car Assembly line has many processes such as tightening,
fitting, bonding, and filling. We worked for quality improvement by quantitatively grasping control
characteristics such as tightening torque and liquid filling rate and conducting total control for
positive identification of a possible cause for the dispersion, however, assembly positions of parts
and application shape of the adhesive were difficult for us to conduct total control quantitatively in
mass production, which were issues in attaining high quality.

We worked toward the development of the instrumentation technology capable of conducting total
control, quantitatively in mass production, for the adhesive shapes which may have significant loss if
discrepancy flows to the downstream side. This instrumentation technology can measure the height
and width of the adhesive coming out from a spreading nozzle with a 2D laser displacement pickup,
thus enables us to conduct hitherto difficult measurement of the adhesive shapes in the full

application range within a mass production cycle time.
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Urethan Adhesive

Molding
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Window Glass
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Fig.1 Image of the Urethane Adhesive Coating
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Table 1 Comparison of Measurement System

Comparison item
Ability of measurement || Evaluation
Measurement system Processing time
Height Width

Displacement pickup A 10 O O ©
Displacement pickup B 30 o X x
Image Processor A 120 (@] (@] (o]
Image Processor B 200 X X X
Image Processor C 78 O (o] A
Image Processor D 80 O (o] A
Image Processor E 30 o (@] (@]
Image Processor F 60 X X X
Image Processor G 200 X X x

ooooOooooooooooooooOooobobooon
gboooz20b0000000000000000000A0
goboooooooooboooobooooooooon
ccooonouooboonouooooboooonooooon
gbooooogooocecboonooooonboooon
gobooooooooooooboooo

— 193 —



oobooooooooooooo

No.22[0 20040

gobooboobbooboobboobooboo
goboooooobobooooobbboouooboboo
ggbobooboobbooboobobobobooboo
goboboooboon

33 DObOODboboo

gobooboobbooboobboobooboo
ggboboooboobbooboobbobobooboo
ggboboooboobbooboobbobobooboo
ggboboooboobbooboobbobobooboo
ggboboooboobbooboobbobobooboo
ggboboooboobbooboobbobobooboo
ggboboooboobobooboobbobobooboo
gooogoobooo

gobooboobbuooboobboobooboo
gogboboooboobobooboobboobooboo
ggbobooboobobooboobboooba

0000000Fg20000000000000000
go0oOoXyDoboOOOiomsecOODODOOODOOODOO
ggboboooboobobooboobbobobooboo
ggboboooboobobooboobbobobooboo
ggboboooboobobooboobbobobooboo
00000000Fg3000ADDODDDODOOODODO
ggboboooboobobooboobbooboobooo
gooooboybooooobobboooooobobboa
goboboboyooooooobbobobooooooooo
gogoboooboobooobobooboobobooobog

Top (X,Y)

y

Bottom1(X,Y)

N

Bottom2 (X,Y)

s

Fig.2 Measured Point
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Fig.3 Example of Measurement Data

Table 2 Evaluated Iltem

Evaluated item Confirmed condition

Adjusted item Optical amount

Averaging frecuency

Setting of detected range

Setting of detected data

Possibility of measurement Height, width, position

Certainty measurement Speed of robot

Shape of the glass

Influence of luster

Repeatability of accuracy

Urethan Adhesive

Cut part

Window glass

Fig.4 Image of Tested Parts
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Fig.5 Influence of Robot Speed
Table 3 Result of Repeatability Test
Height
Robot speed | Average (%) Three sigma
(Target <0.5)
High 88.00 0.34
Low 88.73 0.30
Width
Th i
Robot speed | Average (%) ree sigma
(Target <0.5)
High 49 .46 0.82
Low 45.67 1.05
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Fig.6 Example of Measurement Result of Height in A Car
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Fig.7 Example of Measurement Result of Width in A Car
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Laser displacement pickup
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Fig.8 Factor to Obstruct Detection of Base Part
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Fig.9 Arrangement of Laser Displacement Pickup
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Fig.10 Example of Measurement Result of Height in B Car
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Fig.11 Example of Measurement Result of Width in B Car
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A :Window glass position which becomes standard.
B:Window glass which measures position.
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Fig.12 Method of Measuring Window Glass Position
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Fig.13 Example of Measurement Result of Height in Mass
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Fig.14 Example of Measurement Result of Width in Mass
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