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Tensile properties of samples
T 1 1 . A 1
Ys 8 1.0 1.2 14 16 1.8
Sample 2 R Comment : e b . .
Kgt /nd | Kgf /mid r Value
£ 1 241 { 40.5 | Rephosphorized Steel _
£ 2 173 321 | Al-killed Steel Fig. 2 Relation between T value

and hole expanding limit
Fig.1 Strain of formed door outer
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T able 1. Chemical composition and thickness

HT& A,

Composition (wt %) Thickness(ar)
4 ] . Steel C Si Mn P S sol. AZ N Hot cold
- RRAE 1 004 | 001 016 | 0010 | 0015 | 0046 | 0.0048 2.8 0.6
HHEM L Table 1 TRTHAD 2 004 tr 018 | 0018 | 0020 | 0030 | 0.0053 2.8 0.6
MU LA Steel 1 & 2 ZHBET 3 0.03 tr | 016 | 0018 | 0003 | 0042 | 00039 .| 3.2 0.8
. 4 0.03 tr 016 | 0037 | 0003 | 0020 | 0.0026 3.2 0.8

T00 CTEER LN/ DD, Steel ,
5 0.03 tr 016 | 0054 | 0003 | 0038 | 0.0029 3.2 0.8

3. 4, 5 LEBREEEM T,
700 CERMVEY Iv—v 3> L2dDTHb, T bEIR

Br RREEEMCTHIE (754 ) Ly Yo b < x%BaFig "™ e o0t
SICHRTESA ZATHME Lo 2NLOREBIL r EOHIELL Ty .G T3 ;300C, 350C
NEEEEABFRICEN L, EREEER T 2OFREEER

MLZOE%ES 8T x 8 AMOBHAMESIR D RRETT - S

o MW BEOBHMEZFMET 570, FEBEOHABIC2 % D5 w.Q A.C.
EBOVFEEEL2-BL1T0CX2030ORMNEZTHLIIED - ‘ > Time
KEEHFT T ‘ 90sec . 120sec.

b. EBEERLIUVER ‘ Fig. 3 Heat treatment cycles

Photo.] (C BB GHAMD fLEHI %, Table 2 [CHM :
HEEORES ZE/RT, Photo 1 2258 _fHOBER~
74 P OBEBARERICK > TEILL. £/
Tl NOEEHTO r —>a DHEIT, 7 HOF
3 afiBEET LD, < T >4+ ORREIEE
BERCEDBZ Ebrb, TOREOEAET: LT©
ENRKENWGEFEC K S, Table 2084 7 oot
T LTt de2THBERFHELETEWAZRLTSD
HHy TORBEOPRICHBERBE (0.2 % off set) A3z goiss
24kg £ /mb LA T\ &{F U 4405 L £ THE2L5 M E Photo 1. Microstructure of steel 1

T, HEEBBYTH I 21856 BHEND LH|MH1EH T2: 850°C. T3: 35070
NBHED D Do BT, 38°C x 8 AU THRAKK T2 75070 (Lieft), 700°C(Right)
Table 2. Examples of mechanical properties *1
After temper rolling(1%) After 38CX8 days After baking *¥2
*3 Ys YP el TS El | YR n 7 YP YP el TS E1 YP [ YP el AYP
Sample | kef /it % | kg/nd % % | 6%—12% kg f./ mt % | ket /mdl % | ket md % | ket /nd
1 —A 24.3 0 372 41.0 65 0199 1.4 8 .24.3 0 36.7 39.8 319 1.3 7.6
1 —B 24.0 0 354 41.9 68 0,201 1.48 254 0.1 357 41.4 318 1.4 7.8
2— A 226 0 36.1 407 63 0.187 1.55 2 2.3 0 36.0 403 312 1.2 8.6
2 —-B 215 0 3 4.9 421 62 0210 1.4 4 253 0 351 410 30.8 1.8 9.3
%1 JIS 45 test piece, transverse to the rolling direction, thickness 0.6 3 *3 T, T, T3
2 2% plastic tensile prestrain and baking at 170C for 20 mn CA 850T 750C [ 350C
B 800C 700C {300C
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Fig.4 Total elongation, r value and bake hardening
as a function of yield strength after temper
rolling
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(1) TH. =R, BLS, BE: P roceeding of 12 th, 20 22 24 26 28
IDDRG (1980 ) | Yield Strength after Temper Rolling
@) A, B, WA, A, TA: LM, 55 Gt /ad)
(1969),8539 . Fig.5 Work hiardening , bake hardening
) and aging behaviors as a function
(B) AR, FAR, &R & L8, 62(1976), A139. of yield strength after temper
(4) ., FEA. BE, @+ % L4, 61(1975),8571.  rolling

5 AtkFT, F. AR, L. B¥E: #k L 4§, 62(1976),846.

Table 3. Chemical compositions and mechanical properties of the steel sheets produced at
Fukuyama Works . '

CAL Cycle T, T » T,
c Si Mn P § |sol.Af] N 1 850C | 700C| 280C
0.0 4 0.0 2. 0.21 0.015% 0.017 0.052 0.0027 2. 850C 720°C 350°C
After temper rolling (1%) After 38C X 8 days 2% prestrain+baking
CAL YS YP el T S E 1 YR n " YP |YPel TS E 1 40wy | 408H |40744a1
Cycle lkgf/nd| % |kef/ nd| % % | 10%-20" ket /mi| % |ket/nd| % |kef /ud|kei/nd| ket ni
2.3.9 0 37.0 39.5 65 0.170 1.62 2 4.0 0 37.5 373 5.3 5.4 10.7
2 226 0 36.2 429 62 0187 1.61 224 0 35.8 419 5.2 3.8 9.0

JIS #4 5 test piece |, transverse to the rolling direction , thikness 0.7 mm .




