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Study on the Structure of Cold-drawn
High Carbon Steel.

Hiroshi HIRANo, Ezyz TAKAHASHI

and Tatsuo YAMAZAKI.
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Table 1. Chemical composition of steels bReaNnyF—T T AT ‘CE% 35mm
" (in Wt.%). Bs 0'lmm OB ULIZ D THS-
= 3. ZE B B
Steel Y Si | Ma | P S BB DE B G TR U 255 R, 0°8% REME TR
0+49 C steel | 0+40 | 0°28 | 0°51 | 0°016 | 0°03 EDEE Db ORER 3°15mm O ¥4 2 THELILS
0'6% C steel | 0°62 | 0°22 | 0°45 | 0°013 | 0°02 WICHTHRS T D, THHBRMBT SO, 200
0°89% C steel | 0°82 | 0°23 | 0°46 | 0014 | 0°02 OSEEIEEOERZE 2°00mm ¥ CMHEET S EBT
- 72, MREBRECRBY 2 Ao RN IO KD 2
BIED F DMV THEEZLDNL TV . BHoCcEL, Table 2 ITRT .
\ N;yf4yﬁﬁﬁﬁ@%@@ii@%ﬁm&&f@ﬁ 3m@t%n7/74/7mﬁﬁwﬁ@®§§@%@
) CMTESENTOED, Uh LEHs RIEMODSHRE CHERBOWHBHZRL, 800 TREMEs b
BT HEE O W TRERINTOE M, Zh e HE EDOFED DX T V7 1 v F LB AR E %
T27 =294 PMEROWTRIITEEAEHEINTIS FE. U SBREENSE 2B LIshsD T D OR
53, BREMBOMEINTE: E e OBRY -2 SRS, ChiedU Ty vy 1 v FUEMEC
RS LT3 O WVEED. OEBROHAATRIZLALEIOBABREL T,
Uiz 30T LR OIS 2B L, DI D OFEBhT CORE, FEEPEVDNTNE XD, 87T a v
DNTBFEMEIC L 5 HRROEBEBE L X XK X MBS HIED T F O b O HEFENT EBEY &0
N BEAAKIT E 2, 2OMEBZHO»IC U, B ' ‘

ﬁﬁ@@ﬁ,%%ﬁﬁ%@%%ﬂ%mn@op
2. R BB A &

Table 1. OAFESOER 5 5mm OHFFRE%, 1
HIEDE T, 1EE T v T 1 v TMPHO0 4% RFEM :
940°C X lmin—22%, 0°6%, 0°8% RFEH : 930°C X
3min—555°C X Imin—%2%) 2L CHEALIZ.

B DR RIRLE L, BRI 2 0T 25k, HEM
M ([HgGREE 49°7m/min) < X b &Z E OBEEK 20
% THEEZ 5°5mm » 56 EHFE 2°0mm % T I0HEIIKHT
DR LT, BEBMOBE TR 2RI L, FIERRS
X OB MG R 2 7207, HE 5°5mm O
WEIOERZ 3'9, 2°8, 2°0mm CHEI NI OV
THREBTFEMBIC X 2 BEOEEB R L O RAHEME
AT

BTEMESRAEEDN X BRNFE XY B3
O°ilmm DWW EIED, ZORHBRBEILREED XY
BEfFs2o72 b OTHB. XKk 3 BEHEMIER Photo. 1.
OBk iJ:pBOJ Eﬁﬂﬂb%)‘%é 0*1mm oW EIED, Th

%1500 (1/2)
~a: 0°4%C steel, as rolled, b: 0°6%C steel, as rolled
c: 0°4%C steel, patented, d: 0'6%C steel, patented

Microstructures of 5°5mmg¢
specimens.

Table 2. Mechanical properties of cold drown specnnens

g;;;;;;;;\\\\\ D | 550 | 4°90 | 4°40 | 395

O“4% C steel | T.S. 67°1 884 947 99°9 105°3 108*4 1130 117°0 122°2 128+8

3452 \ 315 \ 2480 \ 250 | 223 | 200

patented R. 58°1 50°7 49°6 50°2 50°3 49°2 4943 46°1 45°6 50°5
0°69% C steel | T.S. 95°6 |- 117°5 123°2 128°2 135°3 141°1 148°4 1536 163°2 1716
patented R. 49°2 49°2 47°+8 55°1 539 541 56°3 52°3 53°1 49°3
0'89, C steel | T.S.| 127°0 141°2 149°8 1559 167°7 1711 181°8 191°8 | 201°1 | 2186
patented R. 38*6 41°0 44+7 47°0 49°8 48°7 | 49°0 499 49°5 45°8
0'49, C steel | T.S. 62°7 77°7 83°1 911 979 100°3 105°7 115°1 116°4 123°8
as rolled R. 57°2 4442 37°8 34°5 34°5 33°5 281 | 281 251 24°5
0'69% C steel | T.S. 71°9 95°9 1049 111°0 1161 120°7 128°0 1333 138°4 144°6
as rolled R. 40°9 31°5 |. 18°7 29°7 16°7 | 14°3 17°4 16*9 86 17°4

0°'8% C steel | T.S. 944 124°6 132°7 139+9 146°4
as rolled R. 19°9 | - 14°8 10°0 12°1 1313

D: Dia. of specimen (mm). T.S.: Tensile strength (kg/mm?2). R: Reduction of area (%).
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SEEEL—BUTWA. i Photo. 1 LR HNSB LD
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—54 PRORAV L MBI T =T4 PE B,
U BHED7 = 74 FPLAIVEBERLTVS.
ZBAEIPE DR T 2 3 VIR B 120 ORI
BRAFRERERNOC VB RCEEL, CRBEA
DEBICEIVETZ LEBELLNTVSED. FEERMNS
L, VY, EBERFHESHE, BMNOBE 215

GBI EZL 20T, BHRISH ST, MIESFL T
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L, 7294 bEWVWIFTERL, v A4 MHIT
BERNLIS K O FRIE 2T 2 O THD, §EERLE O EH»
EBABEL, RNT T 4 TMEHOIRIBEEDE E
DDA THESENEEZL NS,
DEFCEFEME T By BEEEE L HRO flE
_ Photo. 2, 3 3. ‘
FATO M (ER 5°5mm) T, WIhoEhe § i
TRRDLTIPULEELVZWIAE S, MIENEIT L
MO THEMBEEEAL, EE 3°9mmREE 48°5

. %20000 (1/2)
The electronmicroscopic structure
of patented 0°4% carbon steels
after 87% cold-drawing.

Photo. 2.

) X 20000 (1/2)
The electronmicroscopic structure
of hot-rolled 0°49, carbon steels
after 74% cold-drawing.

Photo. 3.

‘B % Fig. 1 i3 .
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PbOTREMBEL XY T MBEBCYRY, YT 7L
UHHEOLNEY 5 L ZHEBRERT. UL Table2
K ENEMARSEIEC 2TV, Photo. I g™
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Drawingdirection
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Fig. 1.
" carbon steel after 87% cold drawing.
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Table 3. Comparison of X-ray diffraction
' " intensity of A parts in Fig. 1.

Wpecimen
Specimen \ﬂ 39 | 278 | 2°0
~0'8% C steel, patented 2 4 8
0°6% C steel, patented 2 3 7
0*4% C steel, patented 2 3 5
0°:8% C steel,’ as rolled 2 2 4
0*6% C steel, as rolled 1 2 5
0'49%, C steel, as rolled 2 2 4
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T =54k, erra4 bE AR (TR T AT
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THEHDOT =4 PRBITINS EHEEDCTIDOLD
LR F U 4 v SIS E TR OTEEERL, 1L
BT =294 FOHBCERVHD EBDONS.
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2034.
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4) A.S. Ken: Acta Met., 11 (1963), 9. p. 1101,
5) L. S. Darkexn, R. M. Fisuer: Decomposition
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Publish.]. :
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On the Mechanical Properties of Thick
Wall, Small Low Carbon Chromium
Molybdenum Steel Pipe.
Osamu Ocuial, Kaichiro Hamapa
and Katsuhiko SHIMADA.
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" Table 1. Chemical composition of specimens.
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Fig. 1. The results of tensile and
flattening test.



