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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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On the Mechanical Properties of Thick
Wall, Small Low Carbon Chromium
Molybdenum Steel Pipe.
Osamu Ocuial, Kaichiro Hamapa
and Katsuhiko SHIMADA.
1. #& =

TERERME L CERAOASMEE T, &Y
H#EH /N X 0T b 3 7 o B 4 o H LI S
THENLAER2EREUD SHEHANDD, BH 200mm

&H?Tﬁgt%®m@02u£kmow&§%%m
OD%E@ HER .

S TR B /NREAMNE OBRAYEE BT 5 #]
HaSil, nhATL BYERRE JIS oREZZO
AT EENRELRT V. T b LEAMED
RERBCRENFKET I HEOEOMNE IHECER

" Table 1. Chemical composition of specimens.
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0*011|0°012
0°013|0°009
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Fig. 1. The results of tensile and
flattening test.
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Manufacturing condition and non-metallic inclusion of specimens.

. Table 2.
: Dimensions of pipes ‘Non-metallic inclusions
Test | Ch. Forging Heat . _ — —
No. | No. | Ratio | A. Outside |B. Thickness A/B | treatment* qurr;cegﬁg(riltmg Largoevler;clzglés;ons
dia. (mm) jof walls (mm) ’ : (30/ X 400) (Number)

1 . NT 0°09 2

2 1 50 1652 . 380 0°230 QT 0°07 1

3 : NT 0°09 2

4 QT 0+08 3

5 2 53 139°3 33°3 0°236 NT 009 7

6 QT 0°08 6

* NT: Normalizing-Tempering.
QT: Quenching-Tempering.
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WOREOHEEZHBRUI.. WORHIEEORBEK
agaC%%@Fﬁ%tﬁ%twm&4?1/amio
T3yfrieo71z.
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Table 3. Results of flattening tests.

Compression is made
till the distance When compressed
. Test | between walls reaches | till walls contact
No. o thS std. H.ght
: ig i
(mm)* Faults (mm) Faults
R *%
1 132 None 76 Very fine
2 132 None 76 None-
3. 113 - None 66 None
4 113 None 66 None
5 113 Visiblé 66 Visible
6 113 Visible | 66 Visible

* Hight H= (1+e)t/(e+t/D). /
t : Wall Thickness of pipe (mm).
D: Qutside dia. (mm). e: 0°08.
¥* The faults found by dye-check test.

930°C—air cool
920°C—0il cool

730°C—air cool.
730°C—air cool..
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Table 4. Chemical composition of specimens.
| c Si}Mn‘P S Cu‘Cr’Mo

3 10°10 O'76,0‘37]O’009 .0°013 O'1210‘11‘0°51
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Table 5. Manufacturing condition and non-metallic inclusion of specimens.
Dimensions of pipes Non-metallic inclusions
Test | Ch. |Forging : Heat Poi — P
No. | No Ratio A. Outside |B. Thickness treatment oint counting Large inclusions

; dia. (mm) |of walls (mm) A/B method over 80y
j (30/ x400) (Number)

7 2 250 138 0224 006 0]

8 3 200 108 0°230 0°07 0

9 3 4 170 78 . 0°229 * 0-07 0

10 5 150 69. 0°230 0°08 ) 1

11 6 135 62 0°230 0°08 1

* Normalizing-Tempering
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The effect of forging ratio on
. tensile test.
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930°C—air cool,

730°C—>air cool.

Dimensions of speciniens. !

| Qutsige dra. 765.2m7; inside dia. 89.2mm.
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Fig. 3. The relation between elongation and
flattening hight in flattening test.
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" Fig. 4. The relation between elongation and
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Table 6. Results of bending test. Table 1. Test specimens.
Bending radius 16mm R ~Roiuc _
: — Speci- fi olic_ Dimensions Note
Test Faults at bending Faults’at bending mens (%) (mm)
No - angle 110° angle 180° - -
v A 0 28°0 § X2°81|650°C X 10min. A.C.
1 Very fine* _ Very fine B 2°2 27*4§ X2°8t ‘
2 None Very fine C 3'9  [26°9¢ x2°8¢
3 Very fine* Very fine D 6°7 125°94 X2'9t
4 None None E 8°5 12574 ¢ X2°9t
5 Visible Visible
6 Visible Visible -
: 5 At e 3 U7z
* The faults found by dye-check test. 2. HBABROHE
NPT . ‘ N : 21 gt B o
—HHTRBROMITERZ 10~25mm KEZ, BOI
. — HEE X Tablel WRF X5 CHIFMTEDORR %
DEROERZHE LIZE TS Fig.4 WRTTCELT .
ROETFE = g AN oﬁﬁ@f‘”ﬁﬁﬁ:_ﬁ:%m%ﬁﬁb\t, .
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DFAEUI S ORBTHTHRBR CHDORAENHRE T
RYFBRI L A HTRBROBT SRR U WRER2RTC
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Cold Press Bending of Steel Tubes.
' Motoo Yaci and Hideaki Ortani.
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Fig. 1. Press bending machine.
Table 2. Bending condition.

" Distance | o4 e | ooqio T
between Radnﬁs, of Radﬁu.s of Stroke : S
rolls : / punch : 7p | TOL : 7R (mm)

(mm) (mm) (mm)
100 10, 15 15 25, 40, 55
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