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NATTAWAN JARATTIPMANEE: DEFECT REDUCTION IN AUTOMOTIVE
EXHAUST PIPE. ADVISORY COMMITTEE: KRITSADA PRASOPCHAICHANA, Ph.D.

86 P. 2018.

The objective of this research is to reduce the defect of automotive front exhaust pipe
of line Al. The numbers of defective front exhaust pipe were collected which showed that the
proportion of defect was 0.64 percent and the proportion of rework was 18.37 percent. The main
defect was incomplete weld because the distance between flex and pipe was too short. Therefore,
this research focused on increasing the distance between flex and pipe from 7 millimeters to 11
millimeters and correcting the standard of operations. After the improvements, the proportion of
defect was decreased to 0.19 percent and the proportion of rework was decreased to 7.01 percent.

Therefore, this research could reduce the cost of defect about 588,912 THB per year.
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[CUT CHECK] Trasmed Datat
DiNe PName: Model:
DWGNa.: Toem: WELDING CUT CHECE | Camtomer:
Seage: o Promgpe o 1P o IF O PPAP o PP D Prodaction o Othar
Test Equipment: STERECMICROSCORE
WELDING CONDITION
= |
Wald Wire | Webding Gas Flow Dia(§)af | Waid Wi Spac
Mat] Spac Veltags Ampas Specd Speed  [Rabe{f8%Ar+2%0)|  Win
Poixt Process Mama M
L) (2 ) A (o miz) (Lismin) ()
Resale :
Page Point Judzement
Comment : [ Approved | Chacked | Tacted By |

1 ) E4
AN 3-8 ﬂﬂqmmiéfmﬁamaﬂaauwuqm

[ (2

% ] @ Qy A R g A 9a o o =2 = @
G]’)E)EINT‘H?LLE‘WNN@TTI?G]WD’u\ﬂului}ﬂ“ﬂ3 “]5\1&1]1!“’1]@]‘1/] AIVYNTIENNINITANYUNYINY

q

y o @ { I U v
Pymisouiion Av 99 Flex to pipe M3 IaAIN13aAu0I9aN 3 9zinenooniilu 4 arudos



34

9
= A

e liamnsoianiann 9 1daziBeataliu fie 1) Fosinnsesdons 2) yaRa NN
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WELD FLEX TO PIPE
TYPE - MULTIPLE LLAP JOINT: FLEXIBLE PIPE
(Reference Standard: ITD-052-001A ,ISUZU DESIGN MANUAL )

wii T = Thickness of thinner plate 1.2
a3 b = Length of side wall penetration >0.8xT (T, orT,)
Bra?::f : 12 e = Depth of side wall penetration >02xT
% it -, a = Weld Thickness >0.7xT
( 2 v Points al, a2, a3 and a4 shall be penetrated securely
( LB —*‘TS X = Width of the weld gap (max. gap) < L5mm
2 :' Underfill Depth < 0.2x t1 Length < 100 mm.
b Undercut Depth < 0.5 mm. Length < 100 mm.
@ bat root of joints Not Allowed (viwsi)
@ Overlap Not Allowed (vinudi)
@ Crack Not Allowed (vinuii)
@ Blowhole Not Allowed (vihudi)

| L

T= [ 12 | ad 12 | 4 1.0

POINT: 3.1 POINT: 3.2

picture 1 picture 2

POINT: 33 POINT: 3.4

picture 3 picture 4
Result
Ttem Standard Total Jud; t
3.1 Judge 3.2 Judge 33 Judge 3.4 Judge
=3 0.84
> 0.96
e > 0.20
x < 1.50
SAG < 1.20 O
< Depth 0.24 mm.
Underfill
< | Length 100 mm.
< Depth | 0.50 mm.
Undercut
< Length 100 mm
Item No.| 1 2 3 4
Defects on Suface: Found
Not found

* mean Internal control, it is not mensioned in standard

] ] v ]
NINN 3-9 ﬁﬂqmmmmﬁama%aawuqmclmmazfgﬂ (8NAIDY19IAN 3 Flex to pipe)
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eazvyn A, AN WA e WA, de. A, A, N

goAMITNAN (¥Y) 4275 4,140 4,485 4,170 5280 4,710 5,565 5,160 4,800

gAY (T 1) 29 25 27 28 35 30 34 32 33
PPM 6,784 6,039 6,020 6715 6,629 6369 6,110 6202 6875
Acc.PPM 6,784 6,417 6240 6385 6443 6430 6375 6352 6411

ax o = v 9 Qy
IDNITAUIUVDUTIADATUY U

PPM = 311IUUDUTY (3 1) x 1,000,000

9 9
PIUIUYDANAANIH A (3 1)
A29619 NM3AILIA PPM ¥03R0 AU WA, 2558

PPM =30 x 1,000,000
4,710

=6,369.42
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WELD FLEX TO PIPE

TYPE - MULTIPLE LAP JOINT: FLEXIBLE PIPE

L
a3
Band .2
Braider K
4 Gellows)
3 (bellows) Fo— R 2,
(va R ¥y
- I
\(/ -
et o)

(Reference Standard.: ITD-052-001A ,ISUZU DESIGN MANUAL )

T = Thickness of thinner plate 1.2

b = Length of side wall penetration >0.8xT (T,orT,)

e = Depth of side wall penetration >02xT

a = Weld Thickness >0.7xT

Points al, a2, a3 and a4 shall be penetrated securely
X = Width of the weld gap (max. gap) = 1.5mm

Underfill Depth = 0.2xtl Length < 100 mm.
Undercut Depth =< 0.5 mm. Length < 100 mm.

@ ab at root of joints

Not Allowed (viausi)

@ Overlap Not Allowed (vinng)

@ Crack Not Allowed (viusi)

6> Blowhole Not Allowed (vihudi)
Overlap

45

A=A

1.2 |

t14 12 | 2 1.0

POINT: 3.4
Result
Item Standard T otal Judgement
3.1 Judge 3.2 Judge 33 Judge 3.4 Judge
> 0.84 2.37 o 2.35 o 2.05 o 2.11 o
b > 0.96 6.54 6.56 6.49 6.44
e > 0.20 0.60 o 0.65 o 1.15 o 1.14 o
X =< 1.50 0.27 o 0.08 o 0.40 o 0.18 o
SAG < 1.20 0.00 o 0.00 o 0.00 o 0.00 o O
< Depth 0.24 mm. 0.00 o 0.00 o 0.00 o 0.00 o
Underfill
< Length 100 mm. 0.00 o 0.00 o 0.00 o 0.00 o
< Depth 0.50 mm. 0.00 o 0.00 o 0.00 o 0.00 o
Undercut
< Length 100 mm 0.00 o 0.00 o 0.00 o 0.00 o
Item No.| 1 2 3 4
Defects on Suface: Found o o o o
[Not found
* mean Internal control, it is not mensioned in standard
] ] '
= (2 = A ' [ . v ﬂ [ ﬂ
NNN 4-2 Wan13AA (Cut check) AN 3 IALFONUTEHIN Flex NU Pipe NOUNTUTVUFI

(7 Haawwas)
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PHOTO OR DRAWING

INFORMATION
DIMENSIONS (MM.) L W H WEIGHT (KG)
FRONT LINE A1 P/ N A00001 1,890 166 223 4.6

=i 9; o Qy o 1 = 1 Y 9
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ELLD FLEX TO PIPE

TYPE - MULTIPLE LAP JOINT: FLEXIBLE PIPE
(Reference Standard: ITD-052-0014 ,ISUZU DESIGN MANUAL )

il T = Thickness of thinner plate 1.2
a3 b = Length of side wall penetration > 0.8 xT (T, or T,)
8,:::‘: : ‘2 ¢ = Depth of side wall penetration > 0.2xT
14 (vellows) 7 a = Weld Thickness >0.7xT
t3 (bel lows)
Points al, a2, a3 and a4 shall be penetrated securely
X = Width of the weld gap (max. gap) =1.5mm
Underfill Depth = 0.2xtl Length < 100 mm.
Undercut Depth =< 0.5 mm. Length < 100 mm.
@ b at root of joints Not Allowed (viusi)
@ Overlap Not Allowed (viudi)
® Crack Not Allowed (viusl)
@ Blowhole Not Allowed (viusi)

59

./

Overlap

Lk

il

1.0

t1d

1.2 |

24

POINT: 3.1 POINT:
POINT: 3.3 POINT: 3.4
Result
Item Standard Total Jud t
3.1 Judge 3.2 Judge 33 Judge 3.4 Judge
> 0.84 2.94 o 2.24 o 1.78 o 2.81 o
b > 0.96 6.77 6.17 4.16 5.80
e > 0.20 1.04 (e} 0.37 (e} 0.55 o 1.20 o
X < 1.50 0.84 o 0.05 o 0.00 o 0.82 o
SAG < 1.20 0.00 [e] 0.00 [e] 0.00 [e] 0.15 o O
< Depth 0.24 mm. 0.00 o 0.00 o 0.00 o 0.00 o
Underfill
< Length 100 mm. 0.00 o 0.00 o 0.00 o 0.00 o
< Depth 0.50 mm. 0.00 [e] 0.00 [e] 0.00 [e] 0.00 o
Undercut
< Length 100 mm 0.00 o 0.00 o 0.00 o 0.00 o
Item No.| 1 2 3 4
Defects on Suface: Found o o o o
Not found

* mean Internal control, it is not mensioned in standard

= A

MWA 4-5 HANITAA (Cut check) JAT 3 JAFONTEHIN Flex N Pipe Haamsdiuilga

(11 Hagwas)
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