
TMMT has been working with FEKA 
AUTOMOTIVE as its supplier of mirror covers.
The mirror covers are made of Acrylonitrile
Butadiene Styrene (ABS) and injection
molding process is applied in the phase of 
production. Manufactured parts are painted
in the Plastic Shop and are then oven cured at 
80oC for 20 minutes according to standart 
procedure.
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ABS



The production process has been interrupted many times over the past months due
to a surface defect problem on painted mirror covers.

Üretilen ayna kapaklarının 29%’u kalite kontrolden geçemiyor. Ve 
montaj hattına gönderilemiyor

1. Problemin Tanımı

Ayna Kapağı



1. Clarification of the Problem

Toplam Hata Miktarı (DPU: Araç Başı Hata)

Mevcut



1. Clarification of the Problem

Hedef

Sorun Etkisi

Yetersiz Kalite Düşük kalite dolayısı ile üretimin durması

Sürekli olarak geçici çözüm arayışları Zaman ve kaynak israfı Maliyet

Geçici çözümler için standart dışı uygulamalar İş güvenliği sorunları

Çalışanlarda motivasyon düşüklüğü Kaza riski, zayıf performans



İnsan etkisi yok !

2. Breakdown the Problem

Vardiya Bazlı Problem Dağılımı



According to data, the surface defect is predominantly
observed on one specific model (595 L).

2. Breakdown the Problem

Üretilen Model Bazlı Dağılım 



Defects are mostly encountered on the right mirror covers.

2. Breakdown the Problem
Sol / Sağ Ayna Dağılımı



2. Breakdown the Problem

Renk Bazlı Dağılım

Metalik 
mavi



Ayna Yüzeylerinde yer alan “Yüzey hataları”
problemi, 595L modellerinde, sağ tarafta ve 8T4

(Metalik Mavi) renkte ortaya çıkmakta

2. Breakdown the Problem



PROBLEMPROBLEMİİN N ÇÇIKTIIKTIĞĞI YERI YER
2. Breakdown the Problem



Until the end of July ’09, 
the surface defect problem regarding

mirror covers for 595 L models, on the
right hand side and when 8T4 paint

is used will be reduced by 100%.

Spesifikfic
Ölçülebilir
Başarılabilir
Rasyonel
Zaman bazlı

3. Target Setting



Daraltılmış Problem Hedefi
Number of

mirror covers

3. Target Setting

Mevcut Hedef

Hatalı parça



Effect on Overall Target

ÖNCE SONRA

3. Target Setting

Ayna Yüzeyleri
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595 L MIRROR COVER KARARMA PROBLEMİ ANALİZ ÇALIŞMASI 08.07.2009
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595 L MIRROR COVER KARARMA PROBLEMİ FLAMAJLI ANALİZ ÇALIŞMASI 14.07.2009

Fla ma j yapı lmış 
pa rça lar

LH RH LH
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FLAMAJ ÇALIŞMASI : PROPAN TÜPÜ İLE 1 BAR BASINÇ ALTINDA , 80 MM UZAKLIKTAN , 
UYGULAMA HIZI ( 1 PARÇA = 1 PAS ) 2.4 SN VE 2 PAS OLARAK UYGULANMIŞTIR.
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coverage
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Same conditions are 
applicable for 

problemless painted 
parts (all 8T4) 

Mold 
buildup or 
deposits

Mold 
surface 
finish

White 
powder build 
up on acetal 

parts
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filling of a 
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15.07.2009

OK İYİLEŞTİRİLMELİ N G ---- B OYANMAD I

15.07.09 T ARİHİNDE YAPILAN DENEMEL ERİN HEPSİNDE BAR BASINCI 1 BAR , MESAFE UZ UNL UĞ U 80 MM , PAS 
SÜRESİ BELİRT İLMEYENLERDE 1 PAS =  1.2 SN OLARAK UYGULANMIŞTIR.NOZZLE ÇAPI 15 MM.PARÇALARDAKİ 

YÜZEY GERİLİMİ FLAMAJ ÖNCESİ 38-40 dyne/cm FLAMAJ SONRASI 54-59 dyne/cm ARASINDA ÇIKMIŞT IR.
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Sağ Sol Sağ Sol
E denemesi 26-25 24-25 64-65 65-66
Y denemesi 44-45 45-46 65-66 66-67
Mecut imalat 24-25 26-25 64-65 65-66

Haraketli taraf Sabit Taraf

Fig.13

Fig.14

Cooling Unit for 
Injection Molding

Parameter

Part ID 
num ber

Explanat io n
Press  
size 

Dr ying con dition
Scr ew dia

Melt  Temp
Bar rel to nozzle

Mat erial 

Tool temp
(settin g)

Inj speed
Inj t im e

Inj pressur e
(spec ific)

Screw 
injec tion 
str oke

Scr ew 
cushion  
s troke

Ho ld  
pres sure 
(specific)

Hold in g 
t im e

Cooling 
tim e

Back 
p ressur e/

Screw 
s peed hot  runner

part 
weight  Sink F lash d is tortion White marks  Dem olding str ess Gas  burn Result  

595  mirr or deg.C  /   hour s mm deg .C type deg.C sec. bar . mm. mm. ba r. se c. sec. b ar (hy dr) gram

Current 
process 35 0 Air blower  set 1 00deg 65 230  240 2 45 250 250 ABS

cavity 60  
cor e 20 

1 2- 50- 55-
4 0-40-4 0 8 95 119

swit ch  6  
cush io n 4

9 0-4 80 -3 
70-3  10 28

back 
pr essure  
6 sc rew 
speed 40 230

LH 100. 2 
RH 100

Split line  flash / 
difficu lt to demold 

Trial 1

Rese t 
p roc ess 
lo wer 

p re ssu re  35 0
Air blower  set 1 00deg 65 220 230  235 2 40 240 ABS

cavity 40 
cor e 40

30
4,4 80 9 0

swit ch  6  
cush io n 5 5 0 7 20

back 
pr essure  
6 sc rew 
speed 41 230

LH 94 .2 
RH 94.9 x TBC

Sin k visible  on 2 
cylinder  featur es/ 

no flas h  

Trial B Rese t 
h old in g 

p re ssu re  lo w 
the n h igh  35 0 Air blower  set 1 00deg 65 220 230  235 2 40 240 ABS

cavity 40 
cor e 40 30 4,4 80 9 4

switch  1 0 
cushion 0 .5

7 0-3 75 -3 
90-3 9 20

back 
pr essure  
6 sc rew 
speed 42 230

LH 95 .4  
RH 95.6 TBC

difficu lt to demold 
sink visible o n 2 
cylinder feature 

Trial D
No h ol din g 
p re ssure  35 0

Air blower  set 1 00deg 65 220 230  235 2 40 240 ABS

cavity 40 
cor e 40

30
4,4 80 9 4

switch  1 0 
cu shion 8 0 7 20

back 
pr essure  
6 sc rew 
speed 43 230

LH 93.1 6  
RH 93 .40 x TBC

Sink vis ib le on all 
featu res 

Trial E Cha ng e 
w ate r flow  
d ire ctio n 35 0

Air blower  set 1 00deg 65 230  240 2 45 250 250 ABS

cavity 60  
cor e 20 

1 2- 50- 55-
4 0-40-4 0

8
95 119

swit ch  6  
cush io n 4

9 0-4 80 -3 
70-3  10 28

back 
pr essure  
6 sc rew 
speed 40 230

LH 100. 2 
RH 100

TBC

Split line  flash / 
difficu lt to demold 

Trial Y

Cha ng e c ore  
te mp . a nd 
melt temp 35 0

Air blower  set 1 00deg 65 230  240 2 45 245 240 ABS

cavity 60 
cor e 40

1 2- 50- 55-
4 0-40-4 0

8
95 119

swit ch  6  
cush io n 4

9 0-4 80 -3 
70-3  10 28

back 
pr essure  
6 sc rew 
speed 40 230

LH 100. 2 
RH 100

Injection Results 

Paint trial results 

Fig.6

4. Root-cause Analysis

Surface defects
on RH mirror

covers of  595L 
model when
painted with

8T4



4. Root-cause Analysis

Crazing



Effect Cost Qua lity Applicability Overall Com m en t

1 Automate & Standardize excess 
part  removal after molding Δ Δ Δ X X

Problem with effective application 
of processes concerning the 

supplier
NG NG

Nitrogen Annealing O Δ O O O Efficient and easy to standardize NG OK

Torching Δ O Δ Δ Δ Efficient but hard to standardize 38-40 dyne/cm 54-59 dyne/cm

3 Increase Flow Pressure X O Δ X X Permanent Solution not achieved NG NG

4 Change cooling liquid ? O ? O ?
Problem with effective application 

of processes concerning the 
supplier

? ?

5 Change Flow Line Path ? X ? ? ? ?

6 Increase Line Diameter Δ X Δ ? ?
You need a Reynold's number of 

5000 or greater to achieve 
turbulent flow (optimum cooling).

? ?

R/ C  COUNTERMEASURE Evaluation BEFORE AFTER

2

Ti-Tf>2oC
Make sure the dif ference in 
temperature between in and 
out of water lines is less than 

2oC 

very satisfactory satisfactory X unknownunsatisfactory ?

5. Develop Countermeasures


