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Fig. 1 Correlation between heat conductivity and high temperature
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of Wwel saH AEL Table 13 2}

Table 1. Chemical composition of specimen (wt., %a)

C Si Mn P S

0.0421 0.024 0.28 0.008 0.003

B oEe A9PLEE FHs

S v L= = | 35} 6}'%1@%/‘%—3 Eﬁ Am el
AFHKS B 0801 Al 43532 7)ol what 7h-skaich.
Flg 2+ *Wﬁ% °l ﬁ%ﬂzu 7] 980

L oA EE e AFE golsh
3 o5 AT 2l AHA
JW!HLHOW 4”" FrEst7l f18l Algde] A F4Rel 0.2mme)

A& Fol A ARWe] 43 136mmi sl A @

2
=

/ =
Q;f \
/ \
. : o
-
N 72> v
LV P !
-y L o
F
EEH2l L=50mm Ha =2 200 P= 280 mm
A E D=tdmm M BtEE R = 15 mm 0[&

HHZ0] 250 rom 014

Fig. 2 Demension of specimen
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¢l s A g A g 72l UH FI00A(100 ton, Shimadzu Co.)E A}
fgato] EFEEE 2mm/ming A 2o A positionAlef WAl o5 2o HkEk
Ad AMgEgeh Aelx A 50mmel AME F43F A extensometer
ST50-50-25(Shimadzu Co)E Al el Paltol sl HPFE

Jatdd, Ag ¥ e g-wsg ndgxe VA Ao ArE

Fig. 33} Table 20 7}7F vpebiiglco).

.0 ——
6.4 T 7 = =
P .
_ R
4R S \‘
3.2 f
_fl
i.6 £
/
/ |
8.0
Q 10 2C
]
Fig. 3 Stress-strain curve the specimen
Table 2. Mechanical properties of specimen
lensile Stress vield Siress elongation
(MPa) (MPa) (26)
471.61 293.86 31.35
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Fig. 4 Zinc Pot Finite element model

oled =gl TE ST EA dsted AAZAL sF fA A 3F
wak Wels e} AFEE node E elementsr= 2 16,86871 9

o

ol =ae] Fuke Table 33 Zow, #&st= 3532 Table 4
[e]

Table 3. Zinc Pot"s weight and environment temperature

weight remark
Zinc Pol l4ton
Pb 165ton s =114
Zn Z0ton s = 69
temperature 5007T MAX
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Table 4. The summary of load at Zinc Pot

load condition value direction form

welght neglect neglect neglect

vertical load 201096 Pa | direcuon-Y distribution load

horizontal load | 201096 Pa | direction-X | un-distribution load

oled gEe] byt Wylel WE WEL nwAgon AF 23 IF
Zz3& FAE9th Pbet Znell oF akFe el GHelA f A9
AEE EAsER AR EHor ne Hl JEE st
ch& 7 gl AHlzkskich
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Table 5. Physical property of specimen

property
modulus of elasticity 2.663%107 MPa
Poisson’s ratio 0.28
thermal conductivity 64W/m - K
coefficient of heat ;
. 1.88x10°
expansion
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Fig. 5% Deformed meshZ WEMW™, Fig. 62 ol =g=e] HA

gw B yeud, 1ela dA 29 PE F AUHdFE Fie
By
—

Ash grol ol wgE B <

Fig. 5 Deformed mesh
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Yon Mises Stress (nodal value)
N_mz
1.07e+007
9 67e+008
3. 61e+005
7.58e+006
B, 49+0086
5 43e+008
4 36e+0062
3, 3e+006
2.24e2+006
1, 18e+006
1.15e+005%
On Boundary

Fig. 6 Distribution of stress at whole model
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BVon Mises Stess (nodal value i
T | (/=007

o, /=000
8 61e+00

T

1.15e+00)

On Boundar

Fig. 7 Distribution of stress at stress concentration part
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Fig. 8 Resull of stress analvsis at a cross section
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Fig. 9 Result of stress analvsis at a stress concentration part

Ccross section
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Fig. 10 Flow chart of thermal-structure
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Fig. 11 Result of heat distribution at & cross section
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Fig. 12 Resull of heat distribution at a cross section (Enlarged)
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Fig. 13 Result of thermal stress analysis at a cross section
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Fig. 14 Result of thermal stress analysis at a stress concentration

part of cross section

_25_



A5G 7] 75 AYE AF

1. A8z A
Aol ofufdt DA stF3 7hsta o' Ziel A 71 AlZbE]tE A
sl Akl Zabghell wEk WE ol FrbEIh o dAE AR Z I 3§
W, oL AR A delviy v E A Eathupture)ol gk Fh A
GE WHES ¢ ook B3, NS 1 2 AU W, d/dr B AT
(L= agEde)oletn Fvh g Zae 2o kel A dAw
FEAAL T2 T, 3 K olae] exrh 49 Ao
AaA ZA7E "ok AedAe W3 met 7ol dojibAet o
ol = 7hE A stel prtetel HEAstt ddsty] diste] A=y
dAsgy et 3Edstety] AR Hirs Ao M dEsEEt
e RS I R = ke A i i ]r Qoﬂf‘i” FA O] AL
5ol

ke s

A Felol @k g8l

= S 71ERL, 7hE
Al E e 45070 ol e mAElel A b ARE R, e 3ol
M diers] =& 22 3o agiel A AFE-ERs de] B nejng A
getal dd, B ZHE AR

2]
e A Azl WR7ITE AYste WHerAs del gaHn 3
1}

Az duf2ked ded g9 ArdeAer Frker] Wi
Lol Adgh efrh Fastrk JISel A+ 300~600TCelA  +47T,
800~ 1000C AN A +6T ool Am7F g,

ThE Lo A Az gol §49 3~7Ho vlalste] Frbeta, mE
exp (— @/ Tyell vldlsled Z7huH T Al vbebd Al8eL:,

_26_



= oagae] g4stelu At s Ao,

§
A g Ao 2eh). wepd Addnel g3s end

o]z} B asiel. TE AR S0mmel AlgHd A +2°2]

Mol ®7] el exel wakE T3] A @

gagel 2 HAdA #9 Fo FUE dFsE e 2 97

1.

2 kg el e -‘%?6}1 SAE A7 Yol e 4

Solg H o7} o

= A)7bol ), E}UW]}X]Q] <

7 B
QoA Rlel A RAY M 94 ew Feld SHaeld sl
g % = %43

ok =g e o= o

Aok o) A g f’ﬁ‘ﬂ’ﬂ %‘EOHH T3 Ao L]rT: et

Ade vk T date doleE Fabr] fls 1 AR S A7
of g} ZE|Z £ SFuvl HejH s dlelEvt gle AG7A ot
A7) A Fas dojr, Aelze §8 g A8 AT A
He 4 dwE2 oAy HalAE FEdA REAGe] i 54
Ne71e] WEkrh 9158 Feldiolwt dtuh AlFel A vEve] Wik
Al Sol A Az W, Abe AR 44 A% e 2
4 Wy me sl 298, Aarnio)de] d4d 53 #E £4
#aloll v)9lgtch oA 777t WE T uke AL dol s A
& wf§- Fastuh @ivksby olelgt &y wWats dEs WA T
A% Bprstar diolgle Rl U A TzbAl A Afole A @
T8 BT £ 9y mEolgt

! Ad e AR FAAA dedHe WA AR
Nelog Aosue 2A5n 2ABE A4 SN, 71&9 29
o An Eu umaw g 4F veadaE st s

- 27 -



Aol AbEF AuE A 7l= £33 Htonel SATEC Model DLE-10
servomasler creep / stress relaxation machine o]t Ajg¥ 7€ & 9
S A7 2 AAAL AFESta Ao FH o FEE e 2EE A
s AEen ZEAALE 12000704 H Wee] 15T, = dAe f
7k Top, Middle, Bottom zone® 39 ¥ o2 2% 7= 2
S 2AHS Kiype 9dE ARESith A g@de] 7tde g2 A

3
2
i
=
o
u)

Lr & > Al F e
Hale ) ke BRsl AEdA ¢k 5C/mine® fEe 2571
Ttdsta HstE zHgA] 7] 7] dell Ao 2eRevt gAdsA A
HE 2 30~40% AT FGA F stFES EAA MRS ST
e AFF BAEE 94 sty st AREeY Ut X
AT 30mmE s Uyl flange® 7]Eo2 o dAAle

extensometer®t LVDT(Linear Voltage Differential Transformer)= <
Aate] Adoj@ e Az 7] BAZ 7280 o|EREE AgE 24
& 2448ttt Fig. 152 2dol A-8d Aol Fig. 1690 gL A
Halel A4 AdE FAL eyl

Fig. 15 Apparatus of Creep test machine (SATEC Model DLF-10)

_28_



e f
57 B 713
t t
R
[ To Rt
N
g
r 3
S
g
3
bl
o
=S
B
—-&-—.‘)-//
t

Detail of 2

Fig. 16 Picture and dimension of creep

- 29 -

specimen



Fig. 172 o dAdAsge] #Hx A&#d 229 500TAA
150MPa, 200MPa, 240MPa, 260MPa= #Z} gelste] =z|x

HApE o)t

S0
i
| ' x
=
130-‘
£ | X
s [ \
B 20 -J J
o
Q@
o
5)
1 n 1 N 1

0 1000 2000 3000 4000 5000 6000 Fooe
Time, t (min)

Fig. 17 Creep curve for POS AG steel at 500C

...30_

ol
=

nd oly

e ro



Fig. 18 Diagram
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(c} creep test 2007, 240Mpa (<60, x200)

(d) creep test 500T, 260Mpa (x60, =200)

Fig. 20 Fracire surface of specimen
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Reliability Evaluation for POS-AG Steel by
Finite Element Analysis and Short-period

acceleration Creep Test

Chan—uk Ryu

Dept. of Precision Mechanical Engineering,
Graduate School of Pukyoung National University

Abstract

Generally as contain a little percentage of carbon as carbon steel
decrease at strength and hardness but it increase at toughness and
degree of impact. In this thesis deal with a smelting furnace is
made of low carbon and low silicon steel put in melting conditions
Pb and Zn in high temperaturc {The maximum temperature is 50
0T In spite of strength was weaken, it was reduced the
composition of carbon and silicon for get enough toughness and
ductility. It is purpose to use in high temperature environment and
reduce lhe lose heat from the outside to a minimum in the lowest
cost of production. This thesis study in low carbon * low silicon
steel’s mechanical characteristic by tensile test and creep test. In
addition, it loads real structural load and thermal load to this
material for reliability evaluation by structural and thermal finite

clement analysis.

Key words : Low carben steel(A¥E47%)),  Short-period  Acceleration
Creep Test (§+7) 7h& =1e}:22%) Finite Element Analysis(-fghg.4-3]

A1) Coupled Field Analvsis($3 /g3l 4])
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