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Jarun Utissaroonrut.(2008). Design and Constructing of punch and Die for cutting steel
shaft. Master Thesis, M.E.d (Industrial Education), Bangkok: Graduate School,
Srinakharinwirot University.Professors in charge :Dr. Pairust Vongyuttakrai,

Mr.Ophat Sukwan

The Objectives of this thesis were to Design and Construction of Punch and Die for
cutting round steel shaft has 20 mm in diameter, and 90 mm in length. The Design and
Construction of Punch and Die for round steel shaft that has 20 mm in diameter with the length
of 90 mm was very carefully inspected. The modern machine and new technology, and
economical. The Punch and Die itself has 2 main parts; PUNCH and DIE. The PUNCH mainly
consists of SCM4 material consists of the locking shaft (Upper Clamp ) . The Shear holder
(Support Cutter ) . The Blade (Upper Shearing) made of DC53 dipped in the solution with the
strength of 58 HRC. The overall size for the Punch (Upper Plate). Urethane (Upper Urethane).
The stopper (Shank). The second is the Die mainly consists of SCM4 material with Support
Upper Cutter, Bar Feed Guide . Upper Shearing Cutter made of DC53 dipped in the solution
with the strength of 58 HRC and sharpen. The lower clamp. Special SCM4 Urethane (Cushion
Urethane). Support Stopper. The Vertical Shaft.The vertical boot lock (Stopper Bush). The
Stopper Plate use SS41 material . The holding plate for the Die (Lower Plate)

The results from our research

1.The efficiency of Punch and Die for round steel shaft with 20 mm in diameteAbility to
cut the round steel shaft that has 20 mm in diameter up to the length of 90 mm (100 out of
100) The Plus and Minus of the roundness is 0.3 mm, and from our test is 0.04 mm is to be
100 of 100. The slope of the cutting surface is not more than 1 mm at the edge. 0.59 and
0.61 are measured from our test, calculated to be 100 out of 100. The vertical part of the shaft
is 99.99% straight

2. The physical of Punch and Die for cutting round steel was tested from 3 experts
show in the good level and Economical: in the moderate level of 3.33. Strength: is in the good

of 4.22. Safety: is in the good level of 4.44.
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Chow J.G.; & Sakal R.L. (1994: 93 - 102) Integrated Intelligent Machining
System for Axisymmetric Parts Using PC Based CAD and CAM Software Packages.
MAsuiinamE MumszLUMYhnwes asins Suslasmatumsdaaulalumefianuese
SN BI8T1S (BURIUA mq@mumzﬁ"&ﬁugmadwa A O (EUM) T MUK M3
Haa uiimIldamusyarteniifegiionnlfanaiuszanusanmandszsunanizasin
aammzmi@LLaLﬂ’%f'aﬁﬂimmzuuLaa’lﬁﬁmu@vlrj”uax"lzja%ﬂumwﬂsza’m



26

Tusau 20 ¥ s lafanungneaufissinldmsnsunuwminaaldiadss Tomd
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HAaIN 90l 1T nTe NUULLAE WAMLMIANNAAUDIT UL CAPP Lt
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Chow J.G.; & Sakal R.L (1994: 166) An Integrated Intelligent Process Planning
System for Prismatic Parts Using PC-Based CAD and CAM Saftware Packages. NUIY
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\Howlparuszning Auto Cad was Master cam tfialdlun15119unnns waaldiwlledng
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3. ¥ File IGES annwanW@u5 AutoCAD N1 Load File lusan@uas Mastercam
Version 3.013 &2Y11N13 Set Parameter 614 9 ULazlLaed Tool Path UaanIw %ﬁ'dﬁl’mifuu,ﬁl
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Prof. Eversheim.W. Marczinski. G.; & Cremet. R. (1997: 129) Structures
Modeling of Manufacturing Process As NC - Data Preparation. NWITBsLERaLAB L
LUIANNAATINMUIINEINTINITNING A dnTudezyndlE NC - Programming m3ld
Tasss9ImMIsaa9nssnisnInae warhliiie NC - Data filluinlagwsunissiuiuaes
32U CAD/CAPP wazth ldgmawamnlu wzL.
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TUNITINITUUMINIURUMTHER 81150 NC - Programming la s iin13%
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Jiang.B Baines. K; & Zockel. M. (1997: 163) New Coding Scheme for The Optimization
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WY Aa ﬁ']LLmﬁw‘%’:a%"ﬁmsﬂﬁﬁamuﬁmmmwimmﬁ'@ (Milling) z%m%’u%mmgﬂma
Wapw (Prismatic) ladnmsiwanmslndues GT = Code mﬁnLauaLmuﬁaﬁﬁwI"fLLﬂigﬂ

FASUT U @Twm@gf: 298n13¥i1 Code ﬁm%ﬂu"l,i”lﬂlﬂuﬂ@;wﬁmﬁauﬁmﬂu
Taya luszuy Expert System A A TINIUHBAINIHES ﬁwvl,ﬂgj%msﬂ'wmizuu CAPP
uum’%‘fao"l,ﬂmﬂauﬁamas’ﬁﬁﬁl"ﬁayjluﬂafgﬁu Tdsudyaudluszunlvinanzay Mldnauds
3u i ldmzainau

Mamalis A.G. Ganovsky V.S.; & Guenova V. (1994: 175) System - Based
Approach to The Development to a CAPP System for Automated Discrete Production.
Nuisplananieanuinduvesnisvin System - Based Approach lumInamvadnalulad
LLa:qﬂﬂsnil,ﬂ'%f'aaﬁaz%’m%'uaﬁ”wN'&@ﬁmsﬂ@ﬂﬁ’]ﬁaﬁﬁmamﬁU@maammu’agﬂLLa:miﬂi:ﬂau
NARA DTN INHAaINTIsHLEaslWAnIn nN59i System - Based Approach an €5t
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Lazsaadvasasasiiana (Tool) anaslais 50%

Ozturk. F. (1997: 558) Use of Machining Features in Set - Up Planning and Fixture
Design to Interface CAD to CAPP su3dpitldasunedsanmwae lumsfadaidanlasszning
CAD 1Ay CAPP lagmssiniauainaluladuasnaufiiaasuazn1ssiuns s a1suuy
9@ UaIAI2%HI19 CAD Uaz CAPP @ 9adauVa43z Uy CIM - Based

Feature - Based Desogm (FBD) fla NajuafAn284n3aniuuiaznssiuni
PBIMIVWUNUNINA AN UNBIVDS MINIEUMIRAauazwispldiauaiios Feature -
Based Set - Up Planning LLas32Ul Fixture Design

Perng. Der — Baau; & Chang Chao - Fan (1997: 383) New Feature - Based
Design System with Dynamic Editing dﬁuafﬁ'ﬂ‘ﬁﬁ%aua L%Fa\‘i Feature - Based Design
E%’m%'u%umugﬂmam?iw (Prismatic Parts) lunmsfnuaguaud@lniwuy 3 86 unuuuy
2 i@ ﬁﬁLL@iLﬁmngwﬁgnﬁ'}mlﬁﬁﬁ@mw (Entity) lu 2 ngudLaAad Function Aa NEW

Construction Function k&2 Dynamics Editing Function ¥inl#naanuuufidasclunmsaiuas
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Recognition ez Extraction Process

Qiao. Li - Hong Yang. Zhi Bing; & Ben Wang. H.P. (1997: 83) Computer
Aided Process Planning Methodology ~ $nu39nftléiiniana s5UU CAP & wiunnsesnuuy
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PDITUNY az&iwamz‘nm’amsvﬂﬁUuLLiJmﬁaLLa:mummmﬂigﬂazwulmzuu CAPP #i{]
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SnINEInsaii s aanudasledinedn

Tien - Chien Chang; & Rechard A. Wysk (1983: 158) Intrgrating CAD and CAM
Through Auto Mated Process Planning d’]%ﬁf{‘fﬂﬁvlﬁﬂd’l’sﬁd CAPP/CAD/CAM 11Na28nil
wifdaaylunsnuseszunliaunninuldeiidaiiias landnsiianeszuuvas
NTINUNBNNINAALUL Generative Totally Integrating Process Planning System (TIPPS)
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Tuaw Usznausuiidfy 2 §9u Ao Process Model uaz Decision Mechanism tialdlu
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1304209MTIIUHBMINE 980 TUlTR ARan1siwuasIusasn1TUf1Au (Operation
Sequencing) Tuinudsuilasleinmsdasula 145Ems6 9 s RsuREwiwRalEE NS

A a ' a wa . . P ay A
Lfﬂ?Jﬂ‘W'ﬁJ’]iﬂL’]l%ﬁ'J%‘lladﬂﬂiﬂg‘U(ﬂ\‘l"I% (Operation Sequencing) ﬂLﬂNWzﬁNﬂﬁiLLﬂ‘igﬂT%x‘]"luﬂ
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HB HRC HV HS Tensile Strenght
Brinell Rockwell Vickers Shore
Hardness Hardness Hardness Hardness
N/mm2 (kgf/mmz2)
C Scale load
10 mm load 150kgf
3000kg Diamond
Standard ball Penetrator Approximate value

- 52.5 553 - 1912 (195)

- 52.1 547 70 1893 (193)
495 51.6 539 - 1853 (189)

- 51.1 530 - 1824 (186)

- 51 528 68 1824 (186)
477 50.3 516 - 1775 (181)

- 49.6 508 66 1736 (177)
461 48.8 495 - 1687 (172)

- 48.5 491 65 1667 (170)
444 47.2 474 - 1589 (162)

- 47 1 472 63 1589 (162)
429 45.7 455 61 1510 (154)
415 44.5 440 59 1461 (149)
401 43.1 425 58 1393 (142)
388 41.8 410 56 1334 (136)
375 40.4 396 54 1265 (129)
363 39.1 383 52 1216 (124)
352 37.9 372 51 1177 (120)
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WanLAIaddlauldn (Cold Work Tool Steel)

SKD11 | D2 | DC53 | AUD11 SLD KD11 | XW-41 | K110 | 2379 | RCC SUPRA
SKD11 | D2 | DC53 - - - - K110 | 2601 -
SKS3 | 01 - GOA SGT KS3 | DF-2 | K105 | 2510 RUS 3
- - GO5 | SX105V | HMD-5 | FH5 - K460 - -
mﬁmﬂ%adﬁamu?au (Hot Work Tool Steel)
SKD61 | H13 | 1.2344 | DHA1 DAC | KDA-1 | 8407 | w302 | 2344 RDC 2 V
SKT | L6 | 12714 GFA DM KTV | SOMDIE | W500 - -
mﬁmﬂ’%'aaﬁasauga (High Speed Tool Steel)
SKH51 | M2 | 1.3343 | MH51 YXM-1 | SKH51 . S600 | 3343 | GIANT M5
SKH55 | M41 | 1.3243 | MH55 " SKH55 ) S705 | 3243 -
WaNALINNNNEIREN (Plastic Mould Steel)
- P21 12312 | NAK8O | - - 718 | N695 | 2312 | MOULREX A
- P20 1.2311 PX4 | - |PLASMOLD-20 | 618 | M202 | 2311 MFR
. - 1.2738 : . > ] M238 - -
- 431 1.2316 4 : A 909 | M300 | 2316 RHO X
; - . : - k M461 - -
wannamsuan wifurnall (Carbon Steel)
S45C C1045 | CK45 | S45C | S45C | S45C - - CK45 R4
S50C C1050 | CK50 | S50C | S50C | S50C 760 CM50 -
S55C C1055 | CK55 | S55C - - - CM55 | CK55 -
wannauaniniia-lasifiou-luauata (Low-alloy Steel)
SCM440 | 4140 | 1.7225 | SCM440 | SCM440 | SCM-440 | 709 | V320 | 7225 | MO 40
SCM415 | 4115 | 1.7218 | SCM415 | SCM415 | SCM-415 | - - - EC 80
SNCM439 | 4340 | 1.6582 | SNCM439 | SNCM439 | SNCM-439 | 705 | V155 | 6582 | MONIX 15
wanudagnilu (Bearing Steel)
SuJ2 3505 1.3505 E52100 - S135 - R100 - -
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T 12 BLINTALAEN
NIPPON
JIS AISI | DIN | AICHI | DAIDO |HITACHI ASSAB BOHLERTHYSSEN
KOSHUHA

SKD11 D2 11.2379] AUD11 DC53 SLD2 SKD11V XW41 K110 2379

SKS3 O1 1.2510 SKS3 GOA SGT KS3 DF2 K460 2510
SKD61 | H13 1.2344| AUD61 DHA1 DAC KDA1 8407 W302 2344
SKT4 L6 |1.2714] SKT4A GFA DM KTV SOMDIE| W500 2714
- - - SX105V GO5 | HMD5 FH-5 { - . - -

- P20 1.2311 - PX4 - PLASMOLD20, 718 W330 2311
- P20+511.2312 - NAK80 | - - HOLDAX| M200 2312
S45C | 1045 1.1191, S45C S45C S45C S45C - - CK45
S50C | 1050 |1.1206, S50C S50C S50C S50C 760 CM50 1730

SCM440 | 4140 1.7225 SCM440  SCM440 ' SCM440 SCM440 709 | V320 7225

SNCM439| 4340 1.6582 SNCM439 SNCM439SNCM439 SNCM439 | 705 | V155 6582

SCM415 | 5115 [1.7262) SCM415 | SCM415 | SCM415 SCM415 - - =

SK5 W1 1.1625  SK5 SK5 - - K100 K980 1545

SS400 - - SS400 | SS400 | SS400 SS400 - MS -
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