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ABSTRACT

The cutting edge quality of parts from piercing process are very important for assembly
process. It is also reduce complexity and production cost. This research aims to study the influence
of the piercing die clearance onto the quality of the cutting edge of three different materials i.e.
aluminum, copper and brass after they have been shaved with the shaving die.

The study was carried out by using piecing die with 5 different die clearances: 0%, 2%,
5%, 10%, and 15% of the workpiece thickness. The piecing process was applied to cut 3 difference
materials such as aluminum, copper and brass which had 3 mm. of thickness. The workpieces from
the piercing process were shaved by using the shaving die that had 0 % clearance. Then the shaved
workpieces were examined and compared the quality of the cutting edge such as shear surface,
fracture surface and burr.

The experimental results show that the influence of the die clearance on the quality of the
cutting edge was significant. In case, too small die clearance was use to piece the workpiece, the
shaving die could not be able to eliminate the edge radius of the workpiece. On the other hand, if
the die clearance was too high, the shaving processing was likely to repeat the piecing process
again. The results indicated that the optimized value of the die clearance was a 10% of the thinness

for the aluminum and 5% of the thickness for the copper and brass.

Keywords: shaving process, piercing die, cutting edge
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Pumstneinsdivljnaunmuesdna arenszuiumsaaavlla (Shaving)

[

no &

AU
Y037a9 3 ¥ila Ao 0gIlENUHLINTA AA6063 NOIAHLINGA C1100 LAZNOUNTOIHUINGA
C3604 YUIAANNKUL 3 HadwAs lagrzAny1reelNsznInwusuazatelumsdaniy
(Piercing) fiseuaniuie 0%, 2%, 5%, 10% 1 15% VBIAMUNIIT U HAIDINTUL 1
UsulysvendadienszuiunsdailisTasldeaiessniaiusuazae fe 0% vesadu

WU gunsoagilna laaadl
5.1 agUwauIvg

5.1.1 HaUeIMIANIZYeTagaglilonnga AA6063 N3 MHUATDITNILHINANAA
) A a o q ¥ @ 2 ' o v 1 Y 2 = Y
Wesnseuauiinar limsdamiialiaunsamdaainlaawy, sosinuia uazasu ldvua

&K A IR A o o A A A a A o Y
msziiemaoegios imisanedmsumsihaiy imemudruBouasauinuveudald 1y

=1 % o ] 1 1 Y 9 a =1 dy ay A
NIANTZUIUMIAADIZMINAHUATZEZF09I 19z INANAan unn ) azlidieFuaumae
a a @ 1 2K o 9 a @ 2 a Y = [l A 1

Tumsthamsnavendasginnivhliifnana lnamsdamizvudnnss 39 liaunsamiudiu
=~ F2 = ] 1 [ v A o [ Aa A = ay
Founsala Favesinszninauaaimnzaudivogiitionogn 10% ¥09AUHUNFUII
' o [ o Y @ A A 1 1 @
AouIMsUsulgvenda A8nTzUIUMIAAHIINTBITNTENINANAR 0% YBIANINHUI
2 ' 9 A = o v A 9 A
Funu aunsaaadiu I mudmBeuasatag Maaasu laniniga

5.1.2 WHavBINIIAAIZIAANBALNIA C1100 1Az IAgNOUNTDAUNTA C360411N13
o [ 1 1 % (% 9 A =~ o 9 @ A [l
MNUATEIINTZHINANAAVBINTZVIUMTAANIZ NI ouauTinari I s daama

o w 1 vy = ~ 9 3 A v 9 (=1 ) [
annsamdadinlfawy, sesinia tazas v lavua msizitiemaoegios limsanedmsy

Aa A A = a o v ~ o °
msthaiy imemyduBsuasauinuveudn ld lunsdinszuiumsaamniziininuaszes
[ 1 1 % 9 a = dﬁl Qy A a a % ] = [ Y
FoaInszrINaNaanuny i slitieFunumae lumsihamsnaveudasguinii i

a (2 d’! ) 35 =® ] A 1 ~ 9 = 1 ' ' o A
Lﬂﬂﬂahlﬂaﬂ"liﬂﬂlfmg"lluﬂﬂﬂiﬂ ENllﬁJﬁﬁJ"liﬂLWﬁJﬁ’JuliEJ‘Uﬁiﬂhlﬂ FIBDITNISHINAUAAN

H Y '
mmzﬁuﬁmiummmagﬁ 5% VOIANUHUIYUIU ﬂﬂuﬁ1ﬂ1iﬂi‘ﬂﬂ§\1ﬂlﬂﬂﬁﬂ Wadanan



¢ & € A @ o i A L al A AL v a o A
LﬂQSLsﬁu@]ﬂWSU@@nmﬂﬁqa@lﬂaﬁLtﬂﬁa%ﬂ 35% Ltaz‘ﬂaﬂl’%aadagﬂ 37% Gﬁ\'illﬂ'ﬂ,ﬂﬂtﬂ NI
P v
ﬁ’]&l’ﬁﬂl‘ﬁ‘ﬁﬂd’i’]di:ﬂ’j’mﬂ&l@l@madﬂ’ﬁ@mLﬁ]’]zLamﬂuvL@ inﬂuuunﬂigufJUﬂWSWG’]!ﬂfwaqcﬁ
v '
FDIIWIEHINANUAA 0% VDIANTUHUIFUITU ﬁ11n§ﬂaﬂﬁ:]uIf’gll\‘nlULWNﬁfJUGﬂUﬁiqllagﬁWi]ﬂ

G Y

A
Ay lamniige

5.2 YdIAUDIUL

5.2.1 w3asdlalunmarinmesasiniufiNdnnudagein Iwszazsinadan
andad TalausastoyanamImasas asiuiaTasdanazgdnsaflunimaassaislaning
U0 lgauled danuuads wazianunsa

5.2.2 lumsaanuuualRuhua 138 TN ULR AN DI VORI R WLAZ U0
ny v 1A 6 Al a o : = 1 Y o o
Tunudsminudawdwen lrgiiinanuitnduwazidunsdudfasdldiralunisaari

gNNGaNIIARakEN LLazﬂ’“liﬁ’ﬁ;G{ﬂiﬂﬂ

64



518015019949

a 3 -4 Jd o o a 4 a a
[1] nawnd ey, 1388 l5uuud taznedwus udiming. (2547). “enswavesmsannso

S o A 1 Qy

Tunuinuvda a0 INFLIL7.M5UTEguIRNITATOVIBIAINTTUIATOINALNY
9 v
Uszimst Inensan 1s.

'
CZE )

[2] aigAna NIWAIFT, ANNTT 025 TANHIAZMANTWN A3 a5, (2554). “M3llszgnd 1Fmau
[ v v

i]ﬂLﬁ@LW11f’]iLlﬂWW‘]fu\ﬂuGl,u\ﬂuLLiJWEJﬁ”.(u. 437 — 441). fﬂi1J§$Gljin‘]ﬂﬂ1i"ll'lfl\‘ﬂu')ﬁ’]ﬂiill
gaammlazd1l 2554, 20-219a1a.

[3] SutasnThipprakmas.(2007). “An investigation of step taper-shaped punch in piercing process
using finite element method” Journal of Material processing Technology, Thailand,:132-139.

[4] Stromberger,C.,et al. (1965) Werkatatt Betr.,Vo0l.98-10,739.(in German)

[5] Murakawa, M., Thipprakmas, S.,and Jin, M. (2003). “investigation of the Relationship between
Shaved Surface and Shaving Allowance” Journal of JSTP.( Vol.44-513),(pp.53-57).
(in Japanese)

[6] 3yF NINeNTAL, LazAME (2534). MIDOAMUVUMANN. (1. 9-16). NTUNWUMIUAT:
ananauaiumalulad (Ine-qfu).

[7] 1%y 91IAQ1U .(2538). mseenuuUtaza N IiRuNvINAEn. (1. 1-1 - 1-8). : a0ty

= Y A

maluTagnizaounmNIEUAIINID.

[8] 319y 0A411.(2536). tonasszneumaBausaiium. (1 1-20). :aoniuma TuTadnszaow

Y A

INAMNISUATIIUD.

[9] Lange. K. .(1985). Handbook of Metal Forming .(pp. 24.8-24.13). New York ,MC : Grew-
Hill.

'
[lO]Iﬂﬁ‘ﬂ'ﬁ Mﬂaﬂmﬂﬂma. (2543). ﬂ]ﬁﬁﬂ‘lﬁl1W€|ﬂﬂ§'§uﬂ1ﬁaﬂ°ﬂ§f’]!!N'W?Jﬁﬂﬂgﬁﬁ] JIS S45C.
a a 4 v A = [ =S Y ~

(Uﬂﬂ1uWUﬁlGiUuiUu13Jﬁ1Uﬂwm, ll‘ﬁ'l')'ﬂfJ'lﬁfJW]ﬂILlIﬁfJWﬁgﬂ@ulﬂaTﬁuuﬁ).

[11] IvanaSuchy .(1998). “Blanking and Piercing Operation”Handbook of Die Design. (pp.6.11—
6.39).

-1 ¢

an ] d X a ¥ A
[12] 9aff3 f50mr04. (2539). Imdnssuanruminuidugianzudiioadu Wunasan 8.
=

(. 1-50) : W¥iInedema luTagwszaoundsus.

q

o o g
[13] BLUF 1NN LazauUe. (2539). ﬁuﬁmm‘sei’)mmmmﬁuﬁﬂuﬁugﬂiaﬂz. (W.3-1-3-34)

65



[14] John A.Schey.(1984). “Tribology in Metalrorking”The American Socity for Metals . (pp.94-
102, pp.511-517) .USA.

[15] S.Y. Luo.(1999 ). “Effect of the geometry and the surface treatment of punching tools on the
tool life and wear conditions in the piercing of thick steel plate” Journal of Materials
Processing Technology. (pp. 122 — 133).

[16] C.JIA at al. “The Direct Observation Research on The Basis Process ofWear Particle
Formation and Growth” Journal of Material Science. (pp. 2.4-1 — 2.4 — 16). :Chain.

[17] Gang Fang at al. (2002). “Finite element simulation of effect of clearance on the forming
quality in the blanking process” Journalof Material Process. (pp.209 — 215). : Chain.

[18] A.M.Goijaerts.et al. (2001). “Evaluation of ductile fracture models for different metals in
blanking” Journal of Material Technology. (pp.454 — 462). : Netherlands.

[19] S.K.Maiti et al. (2000). “Assessment of influence of some process parameters on sheet metal
blanking” Journal of Material Technology. (pp.224-234). : India.

[20] Sasahara.H..Tabuchi, H.. Jin, M..andMurakawa, M. (2001). “FEM Simulation on Machined
Surface Generation in Shaving Process”, Trans action of the Japanese Society of Mechanical
Engineers”(Vol. 67-654).(pp. 251-256).: in Japanese

[21] tigding WINAT uazAML. DNTNaveITRIINTEHI U Iaz MR THaReNgANTTINI
Annsovoainiuvisa. miﬂw];u%ﬂmim?aﬂhﬂﬁmmimfﬁ:mﬂauﬁ@ﬂixmﬁ“lmﬂ%@ﬁ
16, i‘]”wj"ﬂggﬁ@l, 14-16 Q@AY 2545; W11 437 — 441,

[22] 1UW AuAsEIimdag.(2545). Taa3aanssu. (U, 216-222). NTUNHNHILAT : AUIAN
duadumaTulad (lne-ajiu).

(231 138 Wsiuut.(2555). usifaiTanzudiu Auiasafie. (1. 63-105). : mnaudaey

maTulad (lne-ajiu).

66



MANHIN D

AaauAMIATLLAMANTANIINAYDIITY



M319% 0.1 AIUHTNMAUATVeI0glitisunTa AA6063

AIUNEY DATITIUNTN(%)
Mn 0.10
Fe 0.35
Mg 0.90
Si 0.60
Zn 0.10
Ti 0.10
Cr 0.10
Cu 0.10
Al Residual
M99 0.2 AUANLANINAVDIDYINLUINTA AA6063
Auauianeng mile
Tensile Strength 241 Mpa
Yield Strength 214 Mpa
Elongation 12 %
Hardness 73 HB
ﬂ"li"l\?ﬁ n.3 T;’huWﬁﬁJ‘ﬂ'l\‘iLﬂﬁ"ll@\?ﬂﬂ\‘mﬂﬁlﬂiﬂ C1100
AIUHA AT AIUNT(%)
Cu 99.90
m‘;nﬁ N4 ﬂﬂlﬁﬁJUﬁﬂNﬂﬁﬂl@\iﬂfJ\‘lLlﬂ\‘llﬂﬁﬂ C1100
AuaNAnNNg M1
Tensile Strength 293 Mpa
Yield Strength 251 Mpa
Elongation 35%
Hardness 70 HB




3197 0.5 AIUHTUN AT UDINDUHADIUNTA C3604

AIUHaAY DATNAIUNTV(%)
Cu 57
Pb 1.8
Fe+Sn 1.2
Fe 0.5
Zn Residual
Vni%ﬂd"l 1.6 ﬂmﬁﬂ\lﬂa%1\1ﬂ€‘16116\11/]’l§]\‘]!,1’iﬁ@\‘]!,ﬂ5ﬂ C3604
AuaNLANIINg Rt
Tensile Strength 408 Mpa
Yield Strength 286 Mpa
Elongation 37 %
Hardness 128 HB
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U1 MAIFIUTOIINIANAR

Y J 3 d 1 v @ @ 1
Vnil‘iﬁ V.1 1”9]5ﬂTL!LlIi’JiL"]fu@]ﬂfﬂﬂﬁﬁﬂil@]ﬂeﬂﬂﬂﬁﬁﬂﬁNﬂ[23]

Jan STz AT ANUMUMULIANOY
(%) (kgflmm?)
Han (Iron) 6-9 25-32
I k) .
wannalasyu (Mild Steel) 6-9 32-40
3 Y <3
IMannNaLLUN (Hard Steel) 8-12 55-90
IMANNAINEUFANOU(Silicon Steel) 7-11 45-56
manna 15 atin(Stainless Steel) 7-11 52-56
<
NoILAI (LLUY) 6-10 25-30
NoLAd (901) 6-10 18-22
NOUKADI (11F9) 6-10 35-40
NOUNADY (9DU) 6-10 22-30
UFOUS (Phosphor Bronze) 6-10 50
TavignauEu-tinna (Albata) 6-10 44
a A <
QUL (11U9) 6-10 13-18
agiition (991) 5-8 7-11
pqiliiiounan (199 6-10 38
pgililouna (991) 6-10 22
A2 (Lead) 6-9 2-3
WMANNAWaNTINAa (Permalloy) 5-8 52

V.2 mmgmmqﬂﬂuﬁu%mm

v Y
M990 V.2 AT NUAAULTINAUAUTUIY (Stripping Pressure)

ANUHINTUY milFlumsilan (%)
Weenin 1 . 6
1-1.6 . 8
1.6-2.5 1. 10
2.5-4 3431, 12.5
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o Ad' =§ Y
U. 3 NINMHIUNINEIVON

. 3.1 MIAMHIUUTIUMIAA(Cutting Force)

gns
F, = k. TT.d.t

A

1o

Y = [

kg = ANUMUMULTUR DUV TTg
d - YadURIUgUENaTS
t = ANUHUIVDITAG

9.3.1.1 MruamsmuIaanoaitien

Q U

QRTRLMIEN P GRL AT

d = 20 Haamng
t = 3 daawag
kg, = 15.5 Kg/mm’
UNUAIGAS
Fq = TUx20x3x15.5
- 2,922 Kg.
~ 2.9 Ton

U3INANHUT U Tagagill iy (Stripping pressure)

A 2 Y W = ¢ g3 g .

N ANUHUITFUOU 2.5 — 4 13, Toy Stripping pressure N 12.5 SIGHEATGRIIN cutting pressure
gns

Ps

2,922 x 0.125

365.25 ke.

1.3.1.2 MHHAMINHINIAQNDUNA
MUIUUTINATAANDAUAT
d = 20 daamns

t = 3 Yaawag
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k

S

UNUAIGAS

Fy

Q

13.25 Kg/mm’

TTx20x3x13.25
2,497.5 Kg.

2.4 Ton

U3INANHUT U TaQNa A (Stripping pressure)

' 2 $ SI o
N ANUNUITUOU 2.5 — 4 330, 19 Stripping pressure 71 12.5 105 1dUAUD4 cutting pressure

gns

Ps

2,497.5x 0.125

3122 ke

9.3.1.3 ﬁmuﬂmﬁﬁmam%’a@mmma@e

MU IRa Taaneaans

d
t

k

S

UNUAIGAS

F

S

~
~

20 Naawag
3 Uaamag

37 Kg/mm2

TTx20x3x37
6,974.3 Kg.

7 Ton

S [ A
amnmm’u%mmmq‘nmmam (Stripping pressure)

1 2 N { s 3 o .
N ANUHUIFUIM 2.5 — 4 w3, 19 Stripping pressure 7 12.5 Wosiwuaves cutting pressure

ae3
Y

Ps

6,974.3 x 0.125
871.7 kg
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o v d
V. 3.2 MINKHUAVHIANHUBHAL A

NNGAI
Dp = Dd-2Cl
A
1340
9 ] 4 Y] 4

Dp = LAUAIUFUINA VD IN LY

Dd = idurugUENa1UD AT

Cl = J2OLFDIINTEHINNUTF AL A8(Clearance)

U

d Y 1 ' U v d
ummzmﬂ“gﬂﬁ 1 5ZYZHOIINITIEUINNUBLALAY 0%

Mrua
Dp = 20 Haawas
Cl = 0%  UBIANMUNIFUIIU
. 20 Haamng
Dd = 20 Haamng
Cl 2 0%  UPIAMUHINFUNY

= 20 Yaaag

v d H 1 1 1 v d
wummzmﬂ‘yﬂﬁ 2 ISYSYDIIWISHINNUBLLASAY 2%

MYuA
Pd. \\= 20 Haamng
C \ 2% UYBIANUMINFUY
)2 0.02x 3
< 0.06  UAAWAT
Dp = 20-(2 x 0.06)

= 19.88  HaawAI

o d 4 1 [ [ v J
wuwazmﬂ‘gﬂﬁ 3 5YYLFDIINNTEHINNUTLASAY 5%
MU

Dd = 20 yaaluas
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U

Dp

MrUA

Dd
C

Dp

S%  YPINNUHINFUI
0.05x3

0.15 dadwas

20-(2 x 0.15)

19.70  HaaAI

d Y 1 ' 1 v d
ummzmﬂ“gﬂﬁ 4 F2YLVOIINITEHINNUBLDLAY 10%

20 Haamng

10%  Y9INNUHUIFUNY
0.1x3

03  dadwas

20-(2 x 0.3)

19.40  Naaluag

v d Y 1 ' 1 Y4
Wu‘lﬂ!ﬁ%ﬂ]ﬂl‘ljﬂﬁ 5 CUCYVIINITEHINNUBHUASAY 15%

MU

Dd

Dp

20 Haawns

15%  UBIANUNIFUIY
0.15x3

045  Uadwas

20-(2 x 0.45)

19.10  Haawuas
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=h.

MM3137 A.1 HANIINAADINTTUIUNIAAIZUDI0 QI8
Sdui | amgedain TRy | anugedauBounss | anwgadaniinna | anugeesy
PFDITNTENIWNUFLAZAE 0%
1 0.1 0.93 1.66 0.11
2 0.08 0.74 1.83 0.1
3 0.08 0.89 1.7 0.1
4 0.08 0.89 1.7 0.1
5 0.07 0.88 1.73 0.08
¥DITNTENIWNUFLAZAE 2%
6 0.06 0.7 1.81 0.1
7 0.09 0.72 1.79 0.09
8 0.11 0.85 1.63 0.12
9 0.13 0.69 1.74 0.17
10 0.07 0.71 1.79 0.12
BIINTLHINHUFIAZAY 5%
11 0.08 0.82 1.9 0.15
12 0.09 0.71 1.94 0.14
13 0.09 0.88 1.77 0.15
14 0.09 0.78 1.88 0.12
15 0.1 0.74 1.92 0.14
PBIINITEHINHU LAY 10%
16 0.11 0.78 1.81 0.14
17 0.09 0.86 1.78 0.13
18 0.07 0.79 1.84 0.14
19 0.1 0.74 1.88 0.13
20 0.1 0.89 1.78 0.12
PIINTLHINHU LAY 15%
21 0.12 0.82 1.63 0.12
2 0.09 1.1 137 0.1
23 0.1 0.91 1.5 0.11
24 0.14 0.94 1.54 0.18
25 0.15 0.82 1.64 0.15




=h.

M3199 .2 wamimamﬂizmuﬂm‘fﬂm\léwmagﬁgﬁfm
Sdui | amwgedan IRy | anugedauBouass | anwgadauiinna | anugeesy

FDITNTENIWNUFLAZAE 2%

1 0.1 1.01 1.47 0.29

2 0.09 1.02 15 0.15

3 0.1 131 1.25 0.1

4 0.11 1.43 1.09 0.07

5 0.06 0.76 175 0.07
¥DITNTEN I UFLAZAY 5%

6 0.1 175 0.98 0.18

7 0.11 1.67 ! 0.14

8 0.09 1.93 0.7 0.13

9 0.08 1.77 0.94 0.12

10 0.08 2.09 0.64 0.13
#9ITLHINHUF LAY 10%

11 0.05 272

12 0.13 228 0.41 0.14

13 0.05 2.69 0.13

14 0.06 257 0.19

15 0.07 231 0.39
PBIINITEHINHUT LAY 15%

16 0.06 1.85 0.7 0.17

17 0.04 1.9 0.61 0.2

18 0.04 1.57 0.95 0.12

19 0.04 1.79 0.75 0.12

20 0.04 1.8 0.72 0.12




=h.

M3199 A3 HANITNAABINTZUIUNITAALDIZVBINDILLAT
Sdui | amwgedan IRy | anugedauBouass | anwgadauiinna | anugeesy
FDITNTEN I UFLAZAE 0%
1 0.12 2.88 0 0
2 0.1 2.9 0 0
3 0.12 2.88 0 0
4 0.13 2.87 0 0
5 0.13 2.87 0 0
¥DITNTENIWNUFLAZAE 2%
6 0.14 1.07 1.79 0.05
7 0.14 1.1 1.76 0.05
8 0.12 1.07 1.81 0.04
9 0.15 1.08 1.77 0.06
10 0.14 1.1 1.76 0.04
BIINTLHINHUFIAZAY 5%
11 0.15 0.97 1.88 0.09
12 0.15 0.98 1.87 0.07
13 0.16 0.95 1.89 0.1
14 0.17 0.97 1.86 0.1
15 0.16 1 1.84 0.07
PBIINITEHINHU LAY 10%
16 0.19 0.9 1.91 0.1
17 0.19 0.92 1.89 0.14
18 0.17 0.95 1.88 0.12
19 0.19 0.9 1.91 0.14
20 0.2 0.93 1.87 0.1
PIINTLHINHU LAY 15%
21 0.23 0.85 1.92 0.12
2 0.2 0.88 1.92 0.17
23 0.23 0.85 1.92 0.14
24 0.23 0.88 1.89 0.15
25 0.2 0.88 1.92 0.15
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=h.

f.4 HANTNARDINTZUIUMTAAEHIWBIND LAY

M3
Sdui | amwgedan IRy | anugedauBouass | anwgadauiinna | anugeesy
FDITNTENIWNUFLAZ A 2%
1 0.09 2.74 0.17 0.04
2 0.09 2.74 0.17 0.04
3 0.07 2.72 0.21 0.05
4 0.08 2.75 0.17 0.04
5 0.09 2.73 0.18 0.06
PFDITNTEN I UFLAZAY 5%
6 0.08 2.86 0.06 0.04
7 0.08 2.87 0.05 0
8 0.1 2.84 0.06 0.04
9 0.07 2.86 0.07 0
10 0.1 2.87 0.03 0.05
#9ITLHINHUFaZAY 10%
11 0.18 22 0.62 0.05
12 0.15 2.18 0.67 0.07
13 0.15 2.15 0.7 0.09
14 0.16 2.15 0.69 0.07
15 0.15 2.17 0.68 0.06
PBIINITLHINHU ALY 15%
16 0.22 033 1.45 0.12
17 0.2 1.33 1.47 0.12
18 0.2 1.35 1.45 0.17
19 0.22 1.38 1.4 0.14
20 0.2 1.35 1.45 0.16
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MT19T A5 HANTNAABINTLUIUMIAANILYDINBUNAD
Sdui | amwgedan IRy | anugedauBouass | anwgadauiinna | anugeesy
PFDITNTENIWNUFLAZAE 0%
1 0.1 0 2.9 0.06
2 0.09 0 2.91 0.09
3 0.11 0 2.89 0.07
4 0.1 0 2.9 0.09
5 0.1 0 2.9 0.08
¥DITNTENIWNUFLAZAE 2%
6 0.15 0 2.85 0.09
7 0.15 0 2.85 0.08
8 0.16 0 2.84 0.1
9 0.14 0 2.86 0.09
10 0.16 0 2.84 0.08
BIINTLHINHUFIAZAY 5%
11 0.17 0 2.83 0.14
12 0.19 0 2.81 0.1
13 0.18 0 2.82 0.14
14 0.18 0 2.82 0.13
15 0.19 0 2.81 0.14
PBIINITEHINHU LAY 10%
16 0.17 0 2.83 0.16
17 0.19 0 2.81 0.17
18 0.2 0 2.8 0.15
19 0.18 0 2.82 0.17
20 0.19 0 2.81 0.16
PIINTLHINHU LAY 15%
21 0.22 0 2.78 0.23
2 0.22 0 2.78 0.24
23 0.24 0 2.76 0.24
24 0.23 0 2.77 0.21
25 0.22 0 2.78 0.22
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M319T 7.6 HANINAABINTLUIMMIAAEI D IE UV AB Y
Sdui | amwgedan IRy | anugedauBouass | anwgadauiinna | anugeesy
FDITNTENIWNUFLAZAE 2%
1 0.14 2.44 0.42 0.13
2 0.1 25 0.4 0.1
3 0.14 2.48 0.38 0.1
4 0.11 2.48 0.41 0.1
5 0.13 2.44 0.43 0.08
PFDITNTEN I UFLAZAY 5%
6 0.07 2.76 0.17 0
7 0.05 2.8 0.15 0
8 0.05 2.78 0.17 0
9 0.09 2.78 0.13 0
10 0.1 2.8 0.1 0
#9ITLHINHUFaZAY 10%
11 0.05 2.56 0.39 0.08
12 0.05 2.5 0.45 0.1
13 0.07 2.48 0.45 0.08
14 0.05 25 0.45 0.1
15 0.06 2.57 0.37 0.11
PBIINITLHINHU ALY 15%
16 0.17 2.16 0.67 0.12
17 0.15 2.15 0.7 0.12
18 0.15 2.17 0.68 0.08
19 0.17 2.14 0.69 0.1
20 0.17 2.14 0.69 0.12
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B 3183 YA UM 309
1 Upper Plate 230x175x30 1 S50C
2 Bush ?30x65 4 S50C
3 Guide Post 018x160 4 S50C
4 Lower Plate 230x175x35 1 S50C
5 Punch Backup 100x100x10 1 S50C
6 Punch Plate 100x100x15 1 S50C
7 Spring D15x55 4 -

8 Punch 028x75 5 SKDI11
9 Stripper Plate 100x100x10 1 S50C
10 Buton Die ?40x30 1 SKDI11
11 Die Backup 100x100x10 1 S50C
12 Die Plate 100x100x30 1 S50C
13 Guide Pin ?5x30 2 S50C
14 Shank ?40x90 1 S50C
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A Study of Piercing Clearance on Cutting Edge Quality in Shaving Process
for 6063-Aluminum Alloy Sheet
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Abstract

The objective of this research is to study the improvement of cutting edge with shaving process for
Aluminum Alloy AA6063 shaving a thickness of 3mm. The diameter of piercing dies was specified at
20mm. This research studied the influence of clearance of piercing punch and die at 2, 5, 10 and 15%
according to the thickness of sheet. The cutting speed of piercing was fixed at 30 mm/second. The
clearance of punch and die in the shaving process was 0% according to the thickness of sheet while

cutting speed was fixed at 10 mm/second. The experimental results showed that the clearance of
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piercing punch and die affected to cutting edge quality. In the case of clearances at 2-5%, die-roll,

fracture surface and blur on the cutting edge could not be eliminated, due to cutting surface was too thin.

On the other hand, in the case of clearance at 15%, crack was regenerated, due to cutting surface was

too thick. In our experiment, the clearance at 10% was the optimized value. The die-roll, fracture could

be eliminated while sheared surface was increased.

Keywords: Shaving process Piercing die Cutting edge
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