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STUDY OF HIGH STRENGTH STEEL IN VIEW OF SAVING STEEL MATERIAL
Tadayosi Huziwara :

SYNO PSIS :—Increase of the ifon and steel production is to-day cried out everywhere and a namber
of researches are carried on answering thereto. However, a study of saving steel material, which has the
meaning eQua.l to the production increase, has not satisfactorily performed. The author has continued
the fundamental research relating thereto for the past few years, of which the summary is as follows:

For saving steel material it is best to make and utilize a high strength steel and to economize
the consumption of the steel material specified by the current municipal building restrictions.. The

- so-called high strength steel does.not nccessarily wieam a high tensile steel, but a material of high -

yield point and high yield ratio. Following the author’s cooperative résearch with some architect,
it was understood that doubling the vield point of steel might save half the consumption of .the
material.- Favorable elements for enhancing the yield point are 8i, Cu, P, Ni, ete. However, con-
sidering from the viewpoint of their combinations and their resources, Mn and Cr have some prevalence.
As the most promising high strength steel at the present the author preferred to mention of Cu-Ni

and Mn-P steel, Copper-bearing steel with 0.8~1.095 Cu reveals remarkable superiority in yield point _

and yield ratio, ‘deserving the name of high strength steel. However, it is liable to suffer cracks in
high temperature working, and needs to and about 0.3% Ni for the prevention. Resources of copper
may be found in pyrite cinder, and that of- nickel in nickel-senpentines from Oyeyama in Tamba, Oh-
sima in Wakasa, Ohmiya in Nagano, ete. Utilizing the aforementioned domestic resources favorably

steels containing 0.8~1.0% Cu and 0.8% Ni easily migh

t be produced and saving of 60~70% as much

as the heretofore structural steel consumption would be actually possible. -
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4R Co-f Ni-Co-# o 8B Wy # H . :
. ' . i Framde b HmEAE
c Mn Si S r Cu Ni ﬁ; 0:%g B00°x4h  550°x 2h
1 014 0,50 0.23 0.018 0.089 0.39 — 30.1 29.0 27.6
2 016 0.53 0.11 0.019 0.038 0.58 — 309 - 314 29.3
8 0.6 0.55 0.18 0.019. 0.039 0.81 — 314 44.4 384
4, 015 ° 0.52 0.16 0.019 0.038 1.09 — 36.1 52.8 456
5 015 0.59 0.21 0.019 0.039 0.37 0.30 32.7 32.7 30.9
6 016 0.52 0.14 0.017 0.038 0.57 0.29 32.5 34.0 30.9
7 016 0.52 0.16 0.019 0.038 0.84 0.28 34.7 46.3 38.7
8 0.6 0.55 0.19 0.017 0.038 1.09 0.26 - 37.3 53.3 46.6
HEMhaR 26~419 4 ‘
# 5% Cu-Ni-Cr oy 13, BRoEEhER S 0 BT T, MO
% B R & <4, Kodh oMt T SHiciR LAHE I RN
C Mn Si 8 P Cu Ni Cr BMESREE VP b DIl TR Do T AL
RARTE L MR ER 2003, PR EARTHRLUTHMEYRELIVZ 2N, B
w0 M BRE i AR b F hHEHC AN D L EEMT OB I B R BT 58T
870x40 AC : 45.3 31.8 70 50 ET. TTHOSERELIBSICSRAIA S & & IR
870%x40 B500x2h A-C 59.1 26.0 76 : ) s
: = . fadl ¥ 3 AT e Pl G a
870x40 500x4h A-C 60.0 220 75 2OTHHET. A LTHAEESR THIEARE
870x40 550x2h A-C 53.6 27.0 . 74 OFFIH b B UL ERNTHED» DL, ST L2 THRI
870x40 bB50x4h A-C 52.0 20.8 77 TH LVt b5 E hEALRTHEDLDOTT. LD
870x40 600x2h A-C 50.1 31.8 75 PALOTRELTRS L, Wafsid i vitHr doThD
870x 40 A-C 49.9 29.0 77 o

600 x4h

MAREEDS EB 0 Th b ET. [Rchld L OTRETE, 081% ©
ST INAZHA T, FTHBIME Y LARESE 44ke THH E T
255y, HHIABAFESNDY 28kg THOLEAITE, Thus
444kg TH H ETHO, PFETH b 1t OB R FILELESH D
M TR Licieh, SHOMEFARHEARE V- Licih
FT. 2ot bSADOADLOH D b T, MR UL 57
FEEAPBEIZLTELET. " )

Z OROTEHEIcR Th 2 L e L BUOE T &
SEIEA L AL LN TR O F Lkdd, HROBEHAO N

SRS S o

SOBmHME LC—FHEEG 0N, FHEEEOR TS b ¥
. BT & A, — BRI B LSS %
EFTRET LN L, TRDADRMEL BAHTH b T
BARICHE ST A2 BA MR S H\bs LELBOTS
b ETA, BT D OWEaA LI E, SRR

VHAARERH LI TR D ETH, TR L TRER L

Fre® 3 1e 550°C BEECRIBSRIAME O TR T &, SRIRHTH L
F Ot o HFIBEIREICHR 2 0 EF. AR OHT TR
TT LI o) RPEETIHAIMRY RS LBV oT, Fin

BoR CuNGrEMASMo #RAR

B #r it BA, BR
WA e B R 5 . — —— —
: ~ B BeiR e BRARES Befhit BB 5379
R C Mn 8 8 P OCu Ni Cr kg/mm? 2% 9% kg/mm? 2% % kg/mm® 126 %
1 0.16 044 0.16 0023 0.024 085 026 — 35.8 34.0 70 41,0 - 318 77 44.9 31.6 77
2 021 046 0.17 0.022-0.024 084 032 087 39.6 30.0 67 .42.2 30.0 70 68.2 23.6 87
3 021 048 016 0017 €019 085 030 1.0L 40.5 29.8 67 43.9 29.2 70 71.4 24.0 88
4 022 © 049 0.19 0.012 0020 082 032 124 38.8 26.0 60 45,2 26.0 68 77.1 23.6 88
5 022 047 014 0.020 0022 082 024 1.52 412 280 63 476 260 69 769 228 89
3] 0,23 04 01¢ 0022 0028 105 021 — 379 31.0 67 4.1 28.2 75 63.0 25.0 85
7 023 048 016 0020 0.019 1.02 0.2 0.89 38.4 30.6 65 4387 262, - 70 75.0 23.0 89
8 023 046 0.16 (.021 0.018 '1.00 022 1.00 404 27.8 63 46.1 25.2 67 755 238 89
9 023 047- 0186 0015 6026 1.06 0.30  1.23 544 102 70 - 485 25.2 68 78.2 22.2 90
10 023 047 00 0020 0.023 1.0 0.:24 150 — — - 46.7 26.6 67 838 23.8 90
11 023 048 023 0.024 0024 1.23 039 — 408 28.4 70 48.1° 244 76 59.4 25.0 82
12 024 048 018 0023 0.023 128 0.37 .081 433 28.0 68 47.1 24.4 72 81.1 24.0 91
i3 022 048 0,21 0022 0023 . 129 031 1.00 43.9 244 66 474 - 24.0 71 77.5 22.0 90
14 ° 021 044 020 0.021 0023 1.29 031 1.24 435 244 65 48.1 24.8 71 78.9 224 9t
15 - 22 043 020 0.020 0022 1.29 0352 145 51.8 17.2 50 59.3 24.0 80 843 238 92
16 021 043 023 0023 0.023 151 025 — 42.5 28.8 74 486 ~ 26.0 80 62.5 244 86
17 028 044 0.21 0024 0027 1.56 0.32 080 52,2 23.4 74 48.7 238 - 73 84.2 18.6 92
18 023 -044 021 0023 0023 15651 031 1.00 450 21.2 1 48.9 . 26.0 71 79.9 20.8 88-
19 023 048 ©.23 0020 0013 153 030 115 49.0 164 70 49.8 25.0 73 81.8 20.2 88
20 022 044 021 0.022 0024 1.69 031 1.50 78.7 8.2 78 64.1 21.0 86 84.0 -226 91
21 0.20 "049 0.13 0.016 0019 088 '0.28 1.09 44,2 27.8 65 64.6 264 756 63.6 £6.0 84
22 020 059 019 0030 0030 146 030 133 63.1 19.2 81 71.6 224 86 70.8 27.0 93
23 020 - 048 0.23 0.029 0014 114 0.24 .140 61.2 15.6 79 65.0 20.4 78 ° 67.0 25.6 86
24 020 037 012 006 0033 093 033 107 45.3 318 70 59.1 26.0 7 86.0 20.8 88

— 2 ——

*



T

MHEmEE AN T 2B HBoIR : 75

AITEEEA R TS L0 BIKEEAR T L, LBV EREOMA
PIUT AN KD ICBAME, BRED b YEEHTH LT
B TE R P AEE £ T LW THRIUE, TR THEEEAN A S
25\ LEASRR Aﬁwmﬁabﬂf&biT TEL 20 3
BERIL, BRIl 335 A IER b’ﬂ’%,‘bﬂ:~ LT
T\ EABDTH b ET. BEOWH TN, BRETH
B B0 TH hETHHE S, BCAIRLKBEA, BR
PTAHELERETH D ET. VLA DHIIR R DTS, T o
BUD b XA, BERYT S LRBHOEROE DT LRI
W2 - 2 TiEd b EXA. & AHEEOA R, Whicsh
W LT, B BT R LT 550°C ¥ T T,
e Lo ORFRICIEN MR 1bh 5. OB EIRMOT
BHORTREVh L, TRTRY Mo ohePERLLVoTh
b 35 8 :

-

£ 6 R LIRS LTI IR R R A B R R

W LA L ORI IR T B bR LD TH O 3 #F

IR LET LR TO L X2 Th b ET L, chi
BEA, BER LB, ZMEEA. BRET S LINC L D
i?ﬁhb% %E$LHL%5kB®FE%¢6tbk#m
B o k2 LEdE bR, T o8C i LTt
WHBLEREL OO THSA LWL EREAL O H—F
OTHREVH EE~LDTH L FT. o, ‘

E R TR EWE 0.2,0305% %571,

Cg,C__,Cs' o
! SEER MBI 1200°C
A Fﬁﬁim@ﬂ!i (B) #&hHimi
BE 1 fﬁﬁﬁi”ﬁmﬂﬂf‘lwt};"ﬁ BHIGESTBLEM IR

WE—DOZ N S LCHERES TR h T Thik
HRALE LA IS, S ARS LEEMT LABECEhD
WA, hpsBhiy ieidiud, iABHER /e THRERY L
THhMbiebizv. ThE2 &5 LTHiChMETH Y ET. Ch

T Zazh) ST N
T IRImEr 18 £ UK, A RFN S mEo =y r

| ERHENERGE EAHIOR 0T SR REI o3RS

bB2hkoThh T, BRERINEFROF b LEBTRHAT
LA E L. FhPsksBclBdEd. BT,
SEROTN BT H BFTEENE &5 L b 2, Thuc
BARED =y 7 AR BITIIE RV 2082 Lk B CHR S
SHEAORITE L\ 20 LI RBOTHEEV0TH b 3. Fhuc
TR OERCHRBR LEV- L B0 3. HTEHRO
ERRY CRdic =y r Ak E OREARL DRV LV LR
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BERCCE—OHEFCES £, HTEROF~FAzR
AMI 2D TH O ET. tHITKBE oA -~ F AR OEDE
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BT &R A~-F =201 ERBIRET

B # C Si Mn P g Cu
# o 012> 01 > 1.00~135 01~014 — 0.3~05
Fh@ 010  0.07 119 0.121 0034 056
Wi 0.09 003 1.01 0.117 .0.021  0.32
é 2
IS %}E 52N @ " sr o [EOBE
¥y g LY 7 e § - C
BB REE T {y o« o o kem/ 7Y%
mm? mm? ° % % cm?®
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2EHER
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1=, BEBEG. = v H vidE KSR 1Y b 1.35% B/E
Thb, PWHE 01% 55 04%, LA 0.3% 5 05%. &
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