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Abstract

The objective of this research is to determine corrective clearance of punch and die
for the recycled steel by the theory of the metal die (Punch and Die). The way to
determine the clearance of 2 shapes (circular and non circular workpiece) is to
design and make 2 blanking dies, one is circular shape with a diameter 35 mm
and the other is rectangle shape with size 30 x 35 mm. and 4 corners are 5 mm. radius,
the blanking dies press the 3 mm. thick recycled steel sheet by using clearance
5,6,7...n1% of thickness.

The result, pressing circle and rectangle workpiece, shows the surface of
shearing thickness workpiece has cut band, burr and break off in each
of percentage clearance testing. It has done by Motic Images Plus 2.0 Program,
the cut band and burr are measured to determine the corrective clearance. The most
corrective clearance for thickness of circular workpiece is 8 % and rectangle
workpiece is 9 %.

The result from statistical analysis in process capability by interpretation
of index capability of circle, Cp is 7.65, Cpk is 5.04 and rectangle Cp is
5.46, Cpk is 3.11 This shows that these blanking dies for recycled steel have the

process capability according to industrial standard of die process design.

Keywords : Clearance, Thickness, Cut band, Burr, Recycle steel
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95% CI for nean difference: (-0,0004, 0.0625)
T-Test of nean difference = 0 (vs not = 0): T-Value = 2,11 P-Value = 0,053

HAMTIATIERITONR 907 3 uaz 4
Paired T-Test and CI. C3, C4
Paired T for C3 - C4
I Mean Sthev SE Mean
0 16 0.6524 0.0607 0.0152

(4 16 0.6643 0,0509 0.0127
Difference 16 -0.0118 0.0904 0.0226

95% CT for mean difference: (-0.0600, 0,0364)
T-Test of mean difference = 0 (vs not = 0): T-Value = -0.52 P-Value = 0,609

WANI3ILATINTONNAIARD IZNT
9AN 1-2 uas 3 -4 Ingld Pried T-Test



Paired T-Test and CI: C5, C6
Paired T for CS - C6

N lMean  Sthev SE Mean
[ 16 0.66928 0.03189 0.00797
(6 16 0.65834 0.03306 0.00826
Difference 16 0.0109 10,0533 0.0133

95% CT for nean difference: (-0.0174, 0.0393)
T-Test of mean difference = 0 (vs not = 0): T-Value = 0,82 P-Value = 0,424

1ANITILATIEAAIINUANATIDD
Joyans 4 9AuazAIRAITNTI0AR 1 - 2
uaz 3 - 4 9:lA M P-Value fiAmgandn 0.05
NNN1IILATIRNNIBANINITOYAUANYAT
pnTasmLauIumMuuUludANuLANAIAY
MINATIARIRI0E TN ENTDY

v

Tuouglisnan

Power and Sample Size
1-Sample t Test
Testing mean = null (versus not = null)

Calculating power for mean = null + difference
Alpha = 0.05 Assumed standard deviation = 0.0533

Sample Target
Difference Size  Power Actual Power
0.1599 a 0.9 0.967001
NNMTIATR R IR sTINZRL
yilvinswiilitonaion 4 Tu Afisoneud
wAteyaithiIATidae 16 A1 Bousng
Tiuhfeyaiinuingede
4. MIAATEAANNTNITAVOINTZUIU-
M3 Cp, Cpk
TumsinsiieRAANunsRE IR
ANNARLYSIUSBULNBUAUD O A RUALA NS
2:0IABNITAANNHIUATHAIINEINITODO I
aszvums C, ua: C, lawdammunamm:
WD 0.4-1.2 1. uaAIFagU 10
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Process Capability of C7

Process Data
L5 04
Target *

st 12
Sample Mesn  0.663812
Sample N 15
Swevihin) 0017955
StDew(Owersl) 00156341

—— within

— — ovanal

Potential (Hithin) Gapabiiy
<P TES
T
cpU 1035
Cpk 54

Srverall Sapablliny

PR TS
PRL 472
]
Pk 472
Cpr *

044 055 066 077 088 0.99 1.10 1.21

Qbserved Performance || Exg. Wichin Performance | | Exp, ©verall Parformance

FRM <5 0.00 FRM <51 O P <L5L 0.00
PPM = USL 0,00
PRM Totsl  0.00

PPM = USL 000
PM Tatsl 000

PPM > USL 0.00
PR Terl 000

JUN 10 UEAIANNEINITABOINTZUINAIT
Juansdlonax

WANI9ILATICNIBYAAILAVINIIN
U 10 A C, fmunnu 7.65 ofirgand
MR UERITINIIUINMSTIANNEINTE
Fomneda dmseenuuuiin Aud C, e
Bogododmszundudumsananuiuuls
seuAnthmane @ C, diA1 5.04 fige
Wuiu @ansaeseldin mIneaszuIums
aglunasinalisosmaudlafonsusunoem
AOULEND

HanINARYMALAUTULAZAIAUTEITY
mugﬂﬁ'mﬁﬂn

MnioyazaInIInAneluiuaugy
AwRsuAumlAmdesiosiy 9 % i
wousuzeFLY  uaRIRIMIR 4 oM
mANUuAngzestayalaald Paired T-Test
UR:MAIAINEIINTATBINIIIUMS C, Uas
A C,, Tuldsunsu MINITAB
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M9 4 WAN1ITAAILAVNUDBITUIIUTY
FrRUAUA D UANRRDLRZAIARE
POILARTUIUNIA DD I IIN 9 %

AT 9% TOIAMNALITUINN 3 HY.
UAMABNAUN

UINVDILAVNY (WN.)

2

AMUDU ALaae| Mfide

=
=)
=

N1 [9AN2 |9ANn 3 |[9an4 | X R

=)

0.591 | 0.637 1 0.495 | 0.644 |0.592 | 0.149

0.639 | 0.546 | 0.556 | 0.548 |0.572 | 0.093

0.771 1 0.606 | 0.598 | 0.695 |0.668 | 0.173

0.657 10.578 | 0.647 | 0.722 [ 0.651 | 0.144

0.586 10.689 | 0.675 | 0.593 | 0.636 | 0.103

0.565 1 0.586 | 0.682 | 0.558 [0.598 | 0.124

0.565 | 0.682 | 0.675 | 0.666 |0.647 | 0.117

0.721 1 0.634 | 0.616 | 0.552 [ 0.631 | 0.169

O ||| G| WIN|—

0.668 1 0.613 | 0.664 | 0.613 | 0.640 | 0.055

—
(e}

0.647 10.606 | 0.645 | 0.593 [ 0.623 | 0.054

—_
—_

0.654 1 0.565 | 0.586 | 0.608 |[0.603 | 0.089

—_
N

0.601 | 0.634 | 0.731 | 0.627 | 0.648 | 0.130

—_
@

0.675 10.609 | 0.668 | 0.586 |[0.635 | 0.089

—
~

0.593 10.707 1 0.588 | 0.578 | 0.617 | 0.129

—_
a1

0.585 10.587 10.591 | 0.723 | 0.622 | 0.138

—
(o)}

0.621 1 0.617 | 0.723 | 0.668 | 0.657 | 0.106

MTIATIATOUNA AR
1. MINATEATIAIDEINNITTNDDY
FunugUamasy

Power and Sample Size
1-Sample t Test

Testing mean = null (versus not = null)
Calculating power for mean = null + difference
Alpha = 0.05 Assumed standard deviation = 0.0695

Sample Target
Difference Size Power Actual Power
0.2085 4 0.9 0.967001

NAMIIATIEARIAIBE TNz
sostunugUAmasy ilimauiliteyaiios
43w fifisowaudl wideyaimiandnnziiag
16 /1 Fousndliviuhdeyainnuindedo

2. mInAgeUMILINuaUnABBITaYA
194 90 uaAIFITUR 11

Probability Plot of C1
Hormal

Mean 06237
StDev 005734
N 1
AR 0,441
Pewalue 0353

Percent

nf0 055 o060 0gs 070 075 080
c1

(n) MInAFaUMIUINUIIUNATOITOLAAN 1

Probability Plot of G2
Mo gl

Mean 06185
SiDew  DAHES
N 16
AD 0ar1
P-value 0380

Percent

(1) MInAgouMIuINUIUnATaIToagnn 2

Probability Plot of C4
Narrmal

Mean 06337
Stbev  0M6252
N 1
ap 0287
P-walue 0573

Percent

0.50 0.55 0.60 0.65 0.70 0.75 0.20
c4

(A) MInATBUMIUINUIIUNATBITONAIAT 3



Probability Plot of G5
MNormal

Maan 06234
StDev D575

= H 1
2D 0361
* P-tfalue 0402

Percent

]
=

(9) MINAFBUNIUINUIIUNATDIDRYAIAT

UN 11 msnadgaunIsuaInuasUnidoya

u

A 1,2,3 uaz 4

911M13ATzRANND U AveY
doyams 4 90 WU A1 P-Value annnd
0.05 W9 4 IAnnsANUNTayaTnILINLY
woutnA Aetiusiiiunsnagou T-Test saly

3. NAFBUAIINUANAIIBDITDYA LAY

Paired T-Test

HAMTIATIERTONR 907 1 waz 2
Paired T-Test and CI: C1, €2
Paired T for Cl - (2

N Mean StDev SE Mean
(1 16 0.6337 0.0573 0.0143
(2 16 0.6185 0.04d6 0.0112
Difference 16 0,0152 0,0832 0.0208

95% CI for mean difference: (-0.0292, 0.0595)
T-Test of mean difference = 0 (vs not = 0): T-Value = 0,73 P-Value = 0,477

HAMTIATIERITONR 907 3 uaz 4
Paired T-Test and CI: C4, C5
Paired T for C4 - (5
B Mean Sthev 5E Mean
0 16 0.69% 0.0625 0.01%

(s 16 0.6234 0.087%6 0.0144
Difference 16 0.0104 0.0840 0.0210

95% CI for mean difference: (-0.0344, 0,0851)
T-Test of mean difference = 0 (vs not = 0): T-Value = 0,49 P-Value = 0.628

3813 uns.dsu T 6 aUuh 1 unaian - dquieu 2556 23

WAN13ILATICNTONRAIRAE TN
9AN 1-2 ua: 3 -4 1neld Pried T-Test

Paired T-Test and CI. €3, C6
Paired T for C3 - C6

B Mean StDev SE Mean
(3 16 0.6261 0.0301 10,0075
(6 16 0,633 0.0625 0.0156
Difference 16 -0,0077 0.0695 0.0174

95% CT for nean difference: (-0.0447, 0.0294)
T-Test of mean difference = 0 {vs not = 0): T-Value = -0,44 P-Value = 0,666

91NNI9ILATIZNANIUUANATIVDY
foyan 4 9AuazAIRABITNI0AR 1 - 2
uaz 3 - 4 alaA P-Value dimgondn 0.05
NAATIATIERNTOUAUAITIATIZR U
fiflugtaonan  mneAnuIdeyauAazaAd
AR ludANuLAnAI9IY

4. MIUATEAANNTINITOVOINIZUIU-

M3 Cp, Cpk

M AT ERNeRANNINERE Y
ANNAULY ST usuADdaiIMuAENI:
9:91A8N1IAANNRIUAYIHAINTINITOVDY
nszuIumMs Cp uas Cpk lnsdamnuamn:
WAL 0.4 - 1.2 1. usAgAsgUR 12

Process Gapability of C7

LsL

E
Process Data | |
LaL 0.4
Target " | | —
ust e | | =pebllt
Sample Mean 06275 | | Cp o b4
Sample M 15 | | L 341
StDeu(Within)  0.025409 CRU 782
SCefoverdl) o2z | || | Cpk 341
| | Duersll Capabiliey
| | Pp 5.3
| | PRL 292
PRU 734
! ! Pok 292
| | Cpm
1 |
1 \ |
bt s
042 060 072 0.84 086 1.08 120
Obsarved Parformance | [ Exp. Within Parformance | [ Exp. Overall Parformance
PR <LSL 000 PEM < 5L 000 PPM <1SL 000
PR » USL 000 M = USL 000 PPM > USL 000
PO Total 000 M Yot 000 PPR Toral 0,00

JUN 12 AwEsnsneuIuMsingURmRe

WaN133LAI1TNTaYaAILAUININ
Ul 12 /1 Cp iy 5.46 defimgoni
nATIR  UaRITINIIUINMSHIANNEINTE
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A1 C, 1M 5.46 A C, Wiy 3.11
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