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Effect of Annealing Cycle of the Steel Sheet in the Mechanical
Properties

Soon-Kyung Kim*, Seung-Soo Lee**, Eon~Chan Jeon***

ABSTRACT

Development on the mechanical properties of steel sheet for the automobile body panel is very important
in the BAF(Batch annealing furnace) annealing process. Because of the heat treatment method in the
BAF, mechanical properties were decided on the heat treatment method of the coil. So, we tested on the
development of mechanical properties according to heat treatment method at the annealing furnace using
the Ax atmospheric gas(H, : 756%. N, : 25%) and the HNx atmospheric gas(H, : 5%, N, : 95%). We con-
firmed the following characteristics : mechanical properties were changed under the influence of the
annealing cycle and the atmospheric gas. And, we have some result according to heat treatment method.
Elongation of the mechanical properties in the HNx BAF is higher than the Ax BAF. But tensile strength
and hardness is higher than the HNx BAF.

Key Words : BAF(%} £92), Atmospheric gas(£97] 7k2), Cold spot(A-&4), Ax gas (H, : 75%. N, : 25%),
HNx gas(H, : 5%, N, * 95%). Mechanical properties(71413 44)
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Table 1 Physical properties of hydrogen and nitrogen. (at

250K).

Items H; (a) Nz (b) ab
Thermal conductivity| 0157 02 | 7
Viscosity (N + s/m”) | 7.89 x 10° {15.49 x 10°| 1/2
Diffusion goefficient | g) 4 x 10 |11.48 x 10°| 7

Density (kg/m") 0.097 1.348 1/14
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Fig. 1 Heat transfer mechanism of coil
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Fig. 2 Variation of heat transfer ratio on the mean coil tem-

perature
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Fig. 3 Relationship between pressure efficiency and diffuser
angle
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Table 2 Chemical compositions of specimen(wt.%)

Materil] C | Si_| Mn | Al | Cu
AL | 0060 | 000 | 0250 | 0010 | 0010

Table 3 Mechanical properties of specimen

Tensile

. Hardness | Elongation
Material | strength
wength | "Gy | 6o
SAE1008 710 86 42

223 7|AF AAEL Table 39ir 9} Zo] Wik
712d Aolng AFA=Y FEst 1 Aol ¥
o

A ARE AH4E YAZHe Y2t A 7oA &
FFARA(AGC)S A AR (AFC)E AHE38ld 7
Bl Betcel SAE HYUsHA Ao ¥ As| gx g
& 3Yoln], 4L YAZ#e dEAY F4 0.8~
1.4 mm, £ 1,219 mm 9 YL AHEsIien 799
G5 FL 2288 VIF LB g

3.2 d¥ FH

% 2929 ZHdA ALAF L FAlsh distol st
o Quisluleln 2AR Fo] A2HD IYAAAAE
Fig. 1A gt 2ol A=} tifrell ofste] AEo] o] Fof
Ak, difiol g3t F 70~80%9 EAEo] o] FoiA]
B Uo7t Batel ofste] ddo] Huz WFst ot
Z83les dAde 947 7t FRd gk A A
A Ao ¢

29 % E429 74 Fig. 494 He st 2
1, 7FEAAQ 29 gge] Fod AY #A] XA A
GAA FE QU e, o 2L FA e vy
o 483 £97) 7129 3§E 4¥aA dF7] A
Hoj 2ok Moz FAH gk, A FHuiet FUA}o] o]



I-I-;ating bil

|7Cooling bell ]

Water spray nozzle

Recuperator
Inner cover -}ht‘-é—\ 4
Convector plat: T Cooling fan
i t
5 l X /-Gmde pos
Coil | i , r
!
1 o Impeller
Burner[a . i1~ Diffuser
3 Thermocouple
LAY
53
Fan motor

Fig. 4 Schematic diagram of annealer
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Fig. 5 Thermocouple location in the BAF
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Fig. 6 Comparison of HNx BAF and H, BAF on tensile
strength vs. thickness
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Fig. 7 Microstructure of steel sheet on the BAF

o FAZt FALTE tda A HEEUS S B 5 3
o 0|9 22 @io] BAHE AL YIZRY £ A
o] 50 = 2850 7122 RG 37] i R
2 ARG © 7 AZ oA = A (2)dA Hiutel o]
Fa7h Aad vetd GALASFIE 22 A(1)eM %

ol o] B Wl AL Fol BolA E APt

73

100
i o :HNx BAF(0:0.9,2:32.0)
80} o :H2 BAF(0:1.0,2:33.2 )
o R (t=1.0)
= 60¢
=
g L
E 40}
A, i
20}
O L L 1 i A
30 31 32 33 34 35 38 37

Tensile strength(Kg/mm?® )

Fig. 8 Distribution of tensile strength on the BAF(thickness:
1.0mm)

of Zasy, AN = FERAY J1E =G
YA Faz7 Ba2A Y457 gEd Aoz 44d
q_.(a-ll)

Fig. 194 a)& 71&E29A 13542 ¢ £4 Aq
g dhgol F&220ln b)e 50MAES £i A
AUY vs B4 23& 9T Rol9. Fig. 194
o Zo] Ax7txe] EAEEo] A7) i s1d7H Yzt
of B2A ofFo{A A2 W AA 4FE A
Aol Fele] zZo] HA| ¢z, FE3HA AFl 8%
52 dol ¢AAY AN FEAN T 7134 E wAP
229 et Fig. TolA B& vhgh Zo] AE5] d&
olgtn A,

Fig. 8l e QA3 ES] £X8 FHE2 Yehd 3o
2 29 F7d Al X7 AL fAHEE £ £ 9
o 71E 29 go] 4 2HO 9502 gzt A $AA
Slol B g vehlln AT, $E71 2L FolE 1
e}, gy AFAEY At E997] 7hxe] Wl
g sl Ao femz F Ate]Ze 3o A
YA e Aoz dddr. 53 4 (2),3)d4 Ee
vhgh o] &9 A7t Fu AL E-F AL
B3 4HESE gol RS A7} b wEbA Fig.
29148t Zo] nedM e W] Adge] Y F
7Heg.®

1) etto] Y ZrH(n

Fig. 9€ 71& 29 54 24 AT 2] A=
€ Uehd ez Ax £97] 7tagdA &3 A
9 2w Axst A $AN AAM A Yebg. B4
2 AHEE A Bt 22 Aol fEA T 434



2
re
3

52 3. HNx BAF n: 100
SD: 3.4
50} [1: H2 BAF
re 48.1 48.8
= . 47.3
o 48]
Z
I3
§ 45 44.8
L} 44.0
B 44
£ 42.7, 42.6
4%
40 0.8 1.0 1.2 14

Thickness (mm)

Fig. 9 Comparison of HNx BAF and H, BAF on hardness vs.

thickness

Fig. 10 Microstructure of steel sheet on the hardness ( x 200)
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