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41  WaNINIVABVTIUNANMAALN (Chemical Composition)
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10 187 (Ladle)

Composition %
No.
%C %Si %Mn %Ni %Cr %Cu %S %Nb %P

Upper 3 2.8 1.5 17.5 2.5 7.5 0.12

Lower 1.5 0.5 13.5 1.5 5.5
Sample 1 222 1.95 0.71 14.28 1.58 6.04 0.022 0.004 0.032
Sample 2 2.16 2.02 0.68 14.00 1.58 5.85 0.021 0.004 0.032
Sample 3 2.28 2.04 0.70 14.20 1.55 5.93 0.022 0.004 0.031
Sample 4 2.29 1.88 0.74 14.18 1.57 5.60 0.023 0.004 0.033
Sample 5 2.36 2.15 0.64 14.16 1.60 5.67 0.028 0.005 0.034
Sample 6 2.33 2.11 0.61 14.22 1.50 597 0.026 0.004 0.034
Sample 7 2.36 2.12 0.78 14.25 1.62 5.69 0.025 0.004 0.034
Sample 8 2.44 2.04 0.65 14.02 1.57 5.75 0.020 0.004 0.029
Sample 9 2.44 1.97 0.69 14.43 1.62 5.83 0.022 0.004 0.034
Sample 10 2.26 2.14 0.68 14.20 1.56 5.87 0.024 0.004 0.034
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42  wamsnsvaevdszanimnszuumaauiinlane (Gating System)
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Parts Location | Vane 1 Vane 2 Vane 3 Vane 4 Vane 5 Vane 6 Sum Part No./Total
1 6 12 14 15 12 9 68 14.9%

2 9 9 11 13 13 14 69 15.2%

3 12 10 15 13 11 11 72 15.8%

4 11 15 16 16 16 10 84 18.5%

5 8 14 15 14 13 12 76 16.7%

6 11 15 17 18 13 12 86 18.9%

Total 57 75 88 89 78 68 455 100%]

Percentage 12.5%) 16.5%) 19.3%) 19.6%)| 17.1%) 14.9%) 100.0%|




55

. 18.5% 18.9%
(1] y
15.8% 16.7%
oy 149%  152%
[1]
7
s 10%
) 0
2
g
T %
a
2
0%
A B C D E F
AUHUIT U

a v o @ a A & sd < o ) 2
g‘]J‘ﬂ 4.5 ﬂi'W‘lﬂ']'lllﬁilWH‘ﬁi%W')'N'1J51]'lﬂN'I‘L!L'ﬁﬂlﬂuLTJ'E]5L""ﬁu@lU;ﬁ%@l'lll,ﬁu\i"llﬂﬂqfu\ﬂuiu

HULNADVDINAANUNTU 400 I

4

4 a { o 1 [ o 9 { o
Wenasanidumisvesluialasiidoyasina1s1ai 4.2 vudsuniluaainnuduius
E4 [ 4

srrindumisluavessuauuazlsuaaudeiinadunoi luiavuieay 1996 1ia
[y . [ s o a @ @ { a 9
Va1 Misrun - Tunnlusia Fadumsifanuunsznennluie Tasluian 1 szinailymidos
A v 9 I a A A @
nga lunessiuiuluiian 3 vag 4 inailymunnnga ewezitisannluiianuiay 3 was 4

] v o v ~ J A J a S o A
pgrieninmaduirlany dgunglveniilavzgs lifisane 1hlanzeziiTomaudsdnoud

1< v o d 1 a Qy L) ] 19 {
vz Inaduuuy nsmluaasanuduiusszrindsnasunudsiudumisvesluwainuau
4 '

= [ A A o 9 A Y = (% o a Qy
Lﬁ't’lllﬁﬂﬂﬂ\‘i?‘ﬂﬂ 4.6 LLﬁZLJJ’E)u"IGU’E)Ha‘VIVlﬂll‘]JLGUEJLlﬂiTNLlﬁ'ﬂﬂﬂ’J"IiJﬁ'iJ‘WH‘ﬁigﬁ’JNﬂ'iiﬂﬂ‘!%u\ﬂu

Y v v
@enudwmisvesyuanu lunuurasuasdumiavesluiannuOunTaIfagli 4.7

1 o A (] I a 1 a
nndoyadedunun Jgmaoddliduuuudumsinailyvuuugy (Random) Aviianszaie
o :j ' J ng [ qﬂz} 19 a g; T
NIMUUVUYI D (Illaﬂ) nﬂ%mmimmu ﬂ\iuu'ﬂ"]ﬁ]ﬂ"uﬂﬂﬂTi’E)’e)ﬂLﬂJ‘LI‘I/INLﬂ‘LIH11?11’1511%1!1%8

I a o = A (] 3 dy
HJL!?ﬂmG]‘511’EJQﬂﬁLﬂﬂ’]Jiy_ﬁN”IL!LE‘TEHJiSLﬂVI’NllﬁJmmmiﬂuﬂNu



56

25%

20%

15%

10%

5%

%Defect (pcs)

0%

19.3% 19.6%

14.9%

Vane 1 Vane 2 Vane 3 Vane 4 Vane 5 Vane 6

Vane No.

‘l.lﬁ 4.6 ﬂiTNﬂ’ﬂllﬁiJ‘W‘L!‘ﬁi ‘Vi’JN’]Ji3J”If;l!“]f‘l-!\1WHLﬁﬂﬂll@]HL‘HHQSIJ@QG!\‘]JWG]TIWUQWULG'EJ

fBiVanel [Vane2 [Vane3 ®Vane4 ™NVane5 EVane6

20

18

16
. 14 -
3 o
g 12 - % %
g 10 - - -
o - | | -
s 8 - ] o

0 = b b4

A B C D E F
Parts Name

‘IJTdI 4.7 ﬂiW\Iﬂ’.ﬂiJﬁll‘W‘Llﬁiwﬁ31ﬂﬂiﬂ1m31ulﬁﬂﬁﬂﬁ1llﬁuﬂﬂlﬂﬁ“lfuﬂuﬁlulmllﬂammw

o ] @ a a (% g
mtmuwaﬂuw&ﬂu%mmmmwammmm 400 I

Q



57

4.3 wam‘sm’maauqmﬂgﬁmimﬁﬂam (Pouring Temperature)
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Pouring Temperature (°C)
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No. 1 No. 2 No. 3
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Mold 5 1,510 1,509 1,510 1,510
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Piece
Result Problem %
Foundry CNC Summary
OK Good Product 33 32 32

Vane misrun 3 0 3 8.3%

Sand Crack 0 0 0 0.0%

Porosity 0 0 0 0.0%

Casting NG

Slag 0 0 0 0.0%

Other 0 0 0 0.0%

Total 3 0 3 8.3%

Setup scrap 0 0 0 0.0%
Oversize/Undersize 0 0 0 0.0%

CNC NG

Damage 0 1 1 2.8%

Total 0 1 1 2.8%

Total NG 3 1 4 11.1%

Total Production 36 33 36 100%
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Hardness (HRB)
No. 5 5
Pouring Temp. 1,520 C | Pouring Temp. 1,530 C
Spec 62 -93 62 -93
1 73.9 712
2 74.8 722
3 74.3 71.9
Average 74.3 71.8
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Pouring Temperature ( C)
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\w 1,525°C 1,530°C 1,535°C
Result
Problem Piece % Piece % Piece %
OK Good Product 56 93.3% 59 98.3% 57 95.0%
Vane misrun 3 5.0% 1 1.7% 2 3.3%
Sand Crack 0 0.0% 0 0.0% | 1.7%
Foundry Porosity 0 0.0% 0 0.0% 0 0.0%
NG Slag 0 0.0% 0 0.0% 0 0.0%
Other 0 0.0% 0 0.0% 0 0.0%
Total 3 5.0% 1 1.7% 3 5.0%
Setup scrap 0 0.0% 0 0.0% 0 0.0%
CNC Oversize/Undersize 1 1.7% 0 0.0% 0 0.0%
NG Damage 0 0.0% 0 0.0% 0 0.0%
Total 1 1.7% 0 0.0% 0 0.0%
Total NG 4 6.7% 1 1.7% 3 50%
Total Production 60 100.0% 60 100.0% 60 100.0%
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Result Problem Piece %

OK Good Product 2719 91.0%
Vane misrun 207 6.9%
Sand Crack 31 1.0%
Foundry Porosity 6 0.2%
NG Dent 4 0.1%
Other 14 0.5%
Total 262 8.8%
Setup scrap 0 0.0%
Oversize/Undersize 2 0.1%

CNC
Damage 2 0.1%

NG
Other 3 0.1%
Total 7 0.2%
Total NG 269 9.0%

Total Production 2988 100.0%
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q o 4 A a oy | 2
M39N 4.11 asntuineaiomuguvginmsmi lanziiu 1,530+5°C Tunszuaumsnae

amenasnneusuldanuuaminan

Observe Normal P/D Summary
Result Problem
Piece % Piece % Piece %
OK Good Product 285 95.0% 2214 94.0% 2499 94.1%
Vane misrun 8 2.7% 106 4.5% 114 4.3%
Sand Crack 3 1.0% 19 0.8% 22 0.8%
Foundry Porosity 1 0.3% 5 0.2% 6 0.2%
NG Dent 0 0.0% 2 0.1% 2 0.1%
Other 0 0.0% 2 0.1% 2 0.1%
Total 12 4.0% 134 5.7% 146 5.5%
Setup scrap 1 0.3% 0 0.0% 1 0.0%
Oversize/Undersize 1 0.3% 1 0.0% 2 0.1%
CNC
Damage 0 0.0% 3 0.1% 3 0.1%
NG
Other 1 0.3% 4 0.2% 5 0.2%
Total 3 1.0% 8 0.3% 11 0.4%
Total NG 15 5.0% 142 6.0% 157 5.9%
Total Production 300 100.0% 2356 100.0% 2656 100.0%
8
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