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Press Formability of High Strength Cold-Rolled Steel Sheets
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Synopsis:

* *

WA

Ken-ichi Yamamoto

Formabie high strength steel sheets effective in reducing automobile body weight with a potential saving in

fuel have been developed in two types: one is a dual-phase steel, "CHLY", and the other a rephosphorized

Al-killed steel with high rvalue, “CHR”. In comparing these two steels with the conventional steel, "“APFC",

the authors made both theoretical and experimental studies on press formability, stiffness and sirength of

these steels, in terms of strain propagation property, shape fixability, springback, stretch formability, deep

drawability stretch flanging formability, resistance to wrinkle, panel stiffness, dent resistance, and bending

strength of hat section beam. The suitability of each steel for auto-body parts is also discussed.
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No. Steel c Dosi T owm Pop s | N~ [ A | Others
1 CHIL.Y40 (.030 0.03 1.25 0.016 (.006 i 0.0032 0.046 Cr 0.55
2 CHLYS50 60 4 1.13 22 11 45 38 Cr0.45
3 CHR40 50 2 0.21 32 9 | 87 50
4 API'C40 87 35 0.77 16 14 ! 16 44
5 APFC50 76 14 1.03 138 7 ‘ 66 20 Nb 0.03
6 SPCE 37 29 0.32 11 18 120 30
7 KTSA 2 | 2 | 03 5 9 J B - -
Note CHIY40,50 : Dual phase steel, CHER40 . Rephosphorized Al killed steel,

APY (40,50 T HSLA type steel, SPCE T AL killed mild steel,
KTSA : Decarburized steel
Tahle 2 Mechanical propertics of steels mainly used
No. Steel {Symbols) YS TS [ Rl My 20 rire s YR r-value
IMPal {iMPad) | (%) (%))
1 CHI1.Y40 (¢ "0 70 191 425 39 0.238 | 0.33¢ 45 1.04
2 | cHLysor -0 b a2z | 471 | 34 | 0212 § 0.250 | 45 0.94
3 CHR40 (:=070 " 262 406 ¢+ 39 0.20] | 0.180 65 1.75
Group 1 4 APEFC404: 0.7 . 259 425 34 (193 | 0.230 61 1.50
5 APFC50(1=0.7] [_J‘ | 385 482 31 0.186 | 0.160 80 1.0
6 SPCE (=07 O 180 317 44 0.220 | 0.240 57 1.97
7 KTSA (1—07 % 132 269 53 0.255 | 0.255 49 1.69
8 CHILY80 (¢ =1.23) 402 7'.79 25
§ CHLY80(t—1.43) 429 817 25
10 CHLY70{: 1.60) 369 708 26
Group 2 11 CHIY50 (2= 1.46} i 255 564 ' 36
12 CHLYS50 (¢ 1.63) 285 563 38
13 APFC50 (1 =1.39) 388 493 30
14 5 APFC40{f = 1400 292 431 38

Nate

Steels in Group 2 are used only for bending test of “hat”
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Table 4 FEffect of thickness on the maximum force
in hending test of hat section member
- — o pe—
Steel t TS P, -
No. (o) | MPay |k | DTS
I . | .
8 1.227 786 12.53 10.6
9 b 1.431 830 17.52 10.3
10 1.598 711 18.85 10.4
11 1.464 545 12.20 10.4
12 1.832 562 15.42 10.3
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Table 5 Applications of high strength steel sheets to autohody parts
Pane | Steel o T T R Y P R D »
[Thickness) ! %) ability kles !mh i (nu[’il} { "Jl} (m!
o o ML) B3] 0 il M OO
Door outer bl)( I [0.8) 135 314 43 171 | Good | Good 1.9 ] 0.32 1.6 40
CHI.Y40(0.8] 235 | 386 38 1.04 | Good 1 GGood | 21 | 0.4 2.7 38
CHLY 50:0.8) 213 1 525 38 0.88 | (rood | Bad 31 0.10 14 45
A P["(H‘m {0.8) 311 134 36 116 | Bad | Bad 4.1 0.20 0.7 48
Hood outer {1} bP( E (0. 70) 186 304 43 170 | Good | Good | 4.5 | 0.170| 2.8 -
CHLY40 (0.79) i 196 441 18 105 | Good { Good 7 3.9 (0025 3.3
CHLY40(G70) ! 206 431 39 1.06 | Good | Good | 4.3 | 0.050 | 3.0
Hood outer {2) CHILY 40 (0.75) 226 | 422 | 34 | 149 | Good | Good | 7.1 |o044| 20 -
CHR38 (0.753) 265 373 38 1.87 | Good | Good | 74 | 0.046] 1.5 -
Front SIPCE (0.75) 169 307 44 196 | (1.4) | Good -
fender CHI.Y40 [0.75) 221 441 37 | 104 10.5) 1 Good -
CHR3E (0.7%) 253 | 364 38 1.94 | (1.0} : Good -
Rear floor CHI.Y40 (0.75) 222 441 37 1.04 | (0.3) | Good
rear CHLY40(0.7) 242 422 18 i L1 | L ® | Good -
CHR38 (0.7} 277 | 368 : 38 l 1.88 l (0.5} |(mnd - -
Note & 7 Panel stiffness {deflection under a loading of 69 N)

& Dent resistance (dent depth afier a loading of 245 N}

ABHF :

Adjustable BIF without fracture and wrinkles
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