M5ENTIVINTNTTIDUNAMNSTUATITTD TN 34 aUuil 2 1W.8.-3.8. 2567
The Journal of KMUTNB., Vol. 34, No. 2, Apr.—Jun. 2024

‘ UNANLIRY ‘

[ a a < = 1 Y (%]
ﬂ’]i‘l]'i‘U‘lJEQUizﬂ%ﬁﬂﬂWﬂiz‘U’JU?gULL‘U\‘iﬁﬂgLﬂaEJ’JUaa‘c’JIﬂ81?1%aﬂﬂﬂiaaﬂLLUU
NSNAABILUUNINY

3578 FImUISNY* NQuA1 SAITINANNE WA SUANS BunsieIdey
AIVIMINTTUGAAMNNT ALEIMINTINAERS W Inerdemalulagnszsunainszuasivile

* fiiwusUsvanunu nsdwi 08 9391 9662 Biua: teeranaiji@gmail.com DOI: 10.14416/j.kmutnb.2024.01.001
fudle 14 nuneu 2565 uiiludle 17 Gamen 2565 ausuiile 23 Awnan 2565 wounsesulat 5 unsiau 2567
© 2024 King Mongkut’s University of Technology North Bangkok. All Rights Reserved.

unAnge

nuiATeilatiufiagifiunnuamnsnvesnszuiunmsnanangindoiudesuunn 7 x 1 i indrainaanman
SWRCH18A iilesandgmilaguiiviimnsdifinumuie Amanuudsssangindeivassimamuuisoiianay
unulimnzan Fsnmsieneinnuannsavenssuumaui meuudesiauazunuiian €, Wiy
2.27 way 0.4 uddy Jeziiuldimnuudaesunuiian ¢, fmniseduiidvuedo 1.33 dswasiliiin
woadetilunszurumanan ddumsuidaminan Sdldsidunsinundamesenufinussiutedefivanyen
fgsienszurumsyuudsangindervdes TasBuanmsiesgiamnuaradeiifinaseAnuuddaszney
Tdme 4 Pade Taun nanlunssuiunisguiauds dnsnisdneansueu samagiilunssuiunisevulvuazioanly
nszuIuNseuAull vimnduideliihniseenuuuuunanae s iuasinsginanimaaoidies
nsfufanouaues SsnuantsAnwmuin nelinanlunssuumsguiouds 35 wifl Sasmstieesveu 0.95
Wesdud gamgfilunszuiunsevfulil 310 esmwadea wagldailunszuiuniseufulu 40 Wit zviliien
m’mLﬁwmﬂaLLaszuﬁmﬁmmsamﬁqm Fadlothseauladesnanluusulilunszuiuniswdanuin @ C,, ves

42
mmﬂmﬁwmﬁaLLaszuﬁmﬁ@ﬁu TagdAYINAUMINAU 3.16 way 1.90 ANaIRY

¥
aa a A a

ArdARy: N15VNT TBsiuAneuauel NTEUIUNTYULDS

NN38198euNAY: T3t Ismeruging, nquan Srgsuana uaz suans Sunsrissde, “msuiulseussavsnmnsyuauyuuda
angindendeslaglivdnniseeniuunisneaeanuumnl,” 2755753990150 s 0MNa Mz uATMTe, UM 34, atull 2, i 1-12,
WYNUNAY 242-046165, 1a1.8.-31.8. 2567.



http://dx.doi.org/10.14416/j.kmutnb.2024.01.001

MFATIVINTNILADUNAMTEUATIUTID UT 34 aUUR 2 1.8.-0.8. 2567
The Journal of KMUTNB., Vol. 34, No. 2, Apr.—Jun. 2024

‘ Research Article ‘

The Optimization of Heat Treatment Process for Tapping Screw Using Taguchi

Technique

Teeranai Jirapongsananuruk®, Krisada Asawarungsaengkul and Thanasan Intarakumthornchai
Department of Industrial Engineering, Faculty of Engineering, King Mongkut's University of Technology North Bangkok,
Bangkok, Thailand

* Corresponding Author, Tel. 08 9391 9662, E-mail: teeranaiji@gmail.com DOI: 10.14416/j.kmutnb.2024.01.001
Received 14 June 2022; Revised 17 August 2022; Accepted 23 August 2022; Published online: 5 January 2024
© 2024 King Mongkut’s University of Technology North Bangkok. All Rights Reserved.

Abstract

The aim of this research is to increase the output of 7 x 1- inch self- tapping screws made of
SWRCH18A steel wire. The problem discovered in this case study was that the surface hardness of the
self-tapping screw and the core were inappropriate. Based on the analysis of the process capability, the
hardness of the surface and the core has a C, value of 2.27 and 0.44, respectively. The latter value
indicates that the core hardness has a C,, value lower than the specified level, which is 1.33, resulting
in the occurrence of waste in the production process. This study was carried out to investigate both the
problem and the relevant and appropriate factors affecting the hardness value. There were 4 factors:
carburizing time, carbon potential, tempering temperature, and tempering time. Taguchi technique was
used to develop an experimental plan and the outcomes were examined using the response surface
method. According to the study's findings, the ideal surface and core hardness values were obtained with
a hardening process time of 35 min; a 0.95% carbon potential, and a tempering temperature of 310 °C.
At a tempering process duration of 40 min, the C,, of the surface and core hardness values were equal
to 3.16 and 1.90, respectively which were the most appropriate values. When the aforementioned factor

level was applied throughout the production process, the C,, was found to be greater.

Keywords: Taguchi Method, Response Surface Method, Heat Treatment Process
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22 45 1.05 | 280 40 530.385 | 360.231
23 45 1.05 | 280 40 530.231 | 360.000
24 45 1.05 | 280 40 531.077 | 361.923
25 45 1.15 | 290 27 523.615 | 366.462
26 45 1.15 | 290 27 523.769 | 366.077
27 45 1.15 | 290 27 524.000 | 367.538
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ANUEANAINA (Error) 18 7.22 0.4
534 (Total) 26 9287.8
S = 0.63346, R-5q=99.92%, R-sq(adj)=99.89%
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ﬂﬂi’]x‘lﬁ q ﬂ”lﬁmiwﬁﬂ’l'mLLU'ﬁUi%usﬂmﬂl"lﬂT}MLL%Q‘U@QLLF]U
udsfian (Source) DF AdjSS | AdjMS | F-value | p-value
filuu (Model) 6 698.632 116.439 286.19 0
wouladenan (Linear) 3 417.44 | 139.147 342 0
nalunszuNMIYURUD (A) 1 63.932 63.932 157.14 0
n91N598ATUDY (B) 1 51.811 51.811 127.34 0
nantunszuaunseuaulyl (D) 1 301.698 | 301.698 | 741.53 0
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AMUNANAIA (Error) 20 8.137 0.407
PPLARR LB INF LU (Lack-of-Fit) 2 1.38 0.69 1.84 0.188
ANMUNANAINA3S (Pure Error) 18 6.757 0.375
534 (Total) 26 706.77

S = 0.637855, R-5q=98.85%, R-sq(adj)=98.5%
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