ar

o Y A w a i
UR BULLOY 2561 : ﬂTﬁﬂ'E]ﬂLHJUﬂ]ﬁﬂﬂﬂﬂﬂ!ﬂﬂﬂﬂﬂﬂﬁ'lﬂTﬁLﬂﬂﬂ%ﬂﬁuiuﬂﬁzUﬂHﬂTﬁ

by

iL

puman Uy ianssumansuitaga (N13IAN1IAINTIY) A1VINITIANT
AINTTU MAIVIAINTINGATINNT 019135 ANIMAD: 019130 T0am1 AT T

320, Ph.D. 67 111

o v ]
nmsanwduahdasyiiflunisiinngimilesenazszaviliiefimanzauiinh 198051

= a S as = @ 4ﬂl 1 = 1 ar
msiaazniusnlgiseeendinduiosiigasgnitnamseumanunavinamiida 200x280

Haawes 1ag35n1500NLUUNITNARDINIIAINTTY

uwumsnaasuuuulanesvamugilviviug 3 Yadu 18un gangil Preheating,
Heating 118¢ Soaking H5zauilde 2 52Av Ao 53AU1 (-1) guugil 1090, 1210 Hag 1240 93f

IO HAZIZAVYL (+1) gUUQN 1130, 1250 LA 1260 DIAFATON AINAINY MUUANTS

Fd Ed £
g_a

M9 2 AF3 TIUNTNANDININUA 16 NINAADI

ams sz 1 3 s TouasAsos iy syfugamyiiimneauiidawa
desaimsifanzniunlifseeendiniuiasiiaa Aomsamgangiinisen lniives
111137 Preheating, Heating L% Soaking H5=@dud (-1) 18uA 1090, 1210 Hay 1240 pas
waiFed awdidu mnmstuduramsnaasenudt anumuvesazniumasnnlfase
pangiATUADULATHALINTANE Y 13040 Haduns uaY 0.6241 UadwAT AWEINY

ot = ¢ o o = - = 9 =
AUV UIVDIACNIUAATIURAY 52.14 Wosmua ﬂﬂlﬂuuﬁﬂﬂ’llwuﬁﬁﬁﬁﬂ 11 fﬂuu‘lﬂﬂﬂﬂ

G}QH\/ Zm oy 24,05 256!

A A& aa oA ] w
EIERE R GG mﬂilmm'fﬂiﬂiﬂ‘lﬂﬂiﬂuﬂ’laﬂ



Gan Yimyam 2018: Experimental design for scale reduction during billet reheating
process. Master Degree of Engineering, Major in Engineering Management, Department
of Industrial Engineering. Independent Study Advisor: Ailada Treerattrakoon, Ph.D. 67

Pages

This independent study is to determine the significant factors and level of factors that
influence to minimize the scale formation on the steel billet section 200x280 millimeter during

reheating process by using engineering experimental design

The full factorial design with 2 replicates of 3 controllable factors with 2 levels is
proposed. Factors are preheating, heating and soaking zones. Low levels (-1) for each factor are
1090, 1210 and 1240 °C. High levels (+1) for each factor are 1130, 1250 and 1260 C

respectively. There are a total of 16 experiments.

The analysis of result indicates that the three-way interaction is significant. The
appropriate levels for each factor which could reduce the formation of oxidation rate are low level
(-1) with 1090, 1210 and 1240 °C respectively. The average of oxidation scale thickness before
and after experiment is 1.3040 and 0.6241 millimeter. The scale thickness has been reduced by

52.14 percent and product saving is 11 million baht per year.
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