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A Study on the Annealing of High Tensile Strength Steel for Automobile
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Abstract

In recently, annealing process of cold rolled sheet tend to change to continuous annealing process
for improving quality, saving yield. In the meantime as demand for various kind and small lot of
products has been increasing, batch annealing has been appreciated for its small restriction for the
operation. So, we tested on the effect for the proper heating temperatures, heating time of cycle,
cooling time and total cycle time in this annealing process of hi tensile strength steel for
automobile. As a result of several investigation. We confirmed for the following characteristics ; In
this process, we knew that 680C is suitable for this heating temp. cycle heating time of 38 Hr,
cooling time of 31 Hr and total cycle time of 70 Hr. Still more, we could know that it is proper for

cold rolling before annealling to be managed by 7pass because of the act on high pressure.
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Table 1 Chemical compositions of specimen(wt.%)

Mn p S N 0
0.28 | 0.016 | 0.022 |0.0016 0.068
0.45 | 0.012 | 0.026 {0.00221 0.034
053 | 0.015 | 0.020 |0.0022| 0.021

Sample| C
A 0.05
B 0.09
C 0.17

Table 2 Condition of hot rolling

Finishing temp.(C)
A 870
B 860

C 860

Coiling temp.(C)
570
7545
560

Sample
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Fig. 1 Schematic diagram for mechanism of
heat transfer
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Fig. 2 Schematic diagram of annealer
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Fig. 4 Relation between annealing cycle time
and temperature in the annealer

Ed 259 AztE 246 £ Z3 Fig. 49149
2ol 1A 439 A9+ 7F4A #11 TC7F 670T7}
A =gsted 11A3Ee] 2250 dAAILS 12
AIZFRE fA st 71418 HAe 723 stz g
Rk 500C7AA YA 7l =ds oF 8A7ke] 284
A gHGAM 71 T2 £947) 7129 FFY
= Fig. 5914 2euks} o] Uy #3)7] 7t
g 7] A 7S Sl = 1HALAE 485
7EEAjZEol 321417, WZHA|Zhe] 2664170 28
o] 587A1Zk0] 285k ey 23 d9L 1x9
e wyor AAELE sM9A 1547t0] 28
£ 690C7HA =g3tA Y n ddATE 13X



vk olwf MA Alo]E &
G, WA ZRe] 276A13F0] AR5 o] 64.4A17F0] &
g5%ct 2ea 32 4¥e 680CE HER 7Y
ate] 14A17ke] g F o ZFEAITE 37947, W7}
A|ZEE 31.3A1Zk0] g o] AA Apo]E& 69.24)3F
o] Aa gt

il

7t AZko] 36.84]

N

o e

OU /,‘/\/\mr

- / - o Cold Spot.

@ ST “7_Hot Spot

5 — ‘

-

«

=

L

o

E

@

E—q

0 Time (Hr)
RC Fan Stop
./v

RC fan running ,/ RC fan running

- Cooling fan running
HNx Gas £

Ax Gas

@B ®

Heating

Cooling

ety

Annealing Cycle

Fig. 5 Schematic diagram for annealing cycle
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Fig. 6 Microstructure

of annealed steel sheet on
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Table 3 Comparison of rolling force on the
materials of specimen (M/T)

pass 1 2 3 4 5 6 7

CQ 4354599516952 |7165|69%0.2| - -

Al-killed [ 409.8 {6333 | 798.1 | 785.9 | 8004 | - -

HTS 404.2 | 681.0 | 787.8 | 832.5 [ 893.9 | 853.8 | 765.8
(35kg)
HTS 460.5 | 633.4 | 869.2 | 835.8 | 988.4 | 749.1 | 8275
(40kg)
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Fig. 7 Microstructure of annealed ‘steel sheet on
the SAE 1008(CQ: x200)
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Table 4 Comparison of Mechanical properties on
the annealing cycle

YP | TS
Er . El YR
HRD | (mm) | (K8 Be/ 1 ogy | 9y | ¢ | »

55/65(8.50 1 200" (3501|3501 (750 (1501 [0.16 1

Ist |61.31 98 | 276|381 | 37.2 | 720 | 1.210|0.198

2nd 16081 102 | 27.1 | 374 | 368 | 725 | 1.071|0.198

3rd | 695} 108 |31.8 ] 41.8 | 33.1 | 76.1 {0.836|0.175
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Table 5 Manufacturing condition of high tensile
strength
- S Cold T Temper
Line Pickling rolling Annealing rolling
: B 30~50
‘ HC 4 roll force:| C/Hr reduction
Condition e 120% of | . _i.: rate :
| | T0-B0T | g T | soaking g g1 90
_ I8~15Hr)
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