1258 & ¢ W A E B2

—

3) MFLE: EAL)R, vol. 5(1953)No. 2 p. 61~84 9) MALE ‘%Eamﬁmbw&rﬁﬁ 332 &

4) MALE: XL, vol. 6(1954)No. 2 p. 85~102 2 MEEESRSFIS BB 30~9

5) MAESE: H£ASR, vol.6(1954) No. 3 p. 158~170 10) Z&B[@ & 24 Fig. 9b » B oY ISHEFHE:
6) MALE: A&/, vol. 7(1955)No. 1 p. 1~6 WAHLT Fig. 5 b oCy &4 3. ‘

7) AEOT DA B & &, (6) oKD p. 7 KX, 11) BEOBER T~~~ e D75/ 1ck Y 005<

Hill o&o> p. 271 #<010TH3 z & 2MFWL%.
8) BEENIOAE 3 & 21k @ DRV atp 2 5. '

BWCr%@%mm% B Rid IS RBAEY
BIO Mo o g s |

NOE O R EeRk RO

THE EFFECT OF NON-METALLIC INCLUSIONS AND Mo ON
THE MECHANICAL STRENGTH OF 13% Cr STEEL

Kenjz Ono Dr, Eng. and Ryoichi Sasaki

Synopsis:

The experiments herein introduced were made to clarify the tensile, impact, fatigue and
creep strength of 139, Cr steel at high temperatures, and the effect of non-metallic inclusions
and the Mo on the mechamcal strength of the alloy. . .

In the experiments ‘on the effect of non-metallic mclus:ons four types of specimens were
used, which contained 0°13 to 0°20¢, C, 12°69 to 13* 13% Cr and various quantltles of non-
metallic inclusions. For testing the effect of Mo, five types of specimens containing 0°09 to
0°17% and trace to 1°06% Mo were employed.

The results are summarised as follows.

(1) Tensile strength is not affected by the non-metallic inclusions.

(2) With the increase of temperature, the tensile strength and the fatigue strength decrease,
but endurance ratio, (i. e. fatigue strength divided by tensile strength,) increases.

(3) The lmpact value is lowered by inclusions only slightly at room temperature but con-
siderably at high temperatures.

(4) Rotating -bending fatigue strength decreases with the increase of inclusions on the
stressed surface.

(5) Addition of Mo increases the tensile strength and particularly creep strength at high
temperatures, but affords no change in fatigue strength. 139 Cr steel containing 1°06% Mo has
about twice the creep strength of that containing no Mo.
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Table 1 Chemical composition, grain size and the degree of cleanliness ‘& thickness

" of non-metallic inclusions. (Japanese Gakushin’s standard)

Specimen Chem1c§1 composition (%) Austenite | Cleanliness & thickness
No. Tc| si.{Mn| P | S | Ni | Cr| Mo || BF2IRSIZ€ | A type B type
1 0°13 | 0°31 | 0°30 | 0-011{ 0°009| 0°32 | 12°69] — 7~8 1°0, 3u 15, 3u
2 0°17 | 015 | 0°29 | 0°018{.0°012| 0°20 | 12°90, — 7 .- 0°*5, 3°8pu 3°3, 6°3nm
3 0°20 | 0*19 | 0°28 | 0°022) 0°012] 0*21 | 13°13} — 7 ~8 1°5, 3°2p 3°9. 6°b5u
4 0°18 | 028 | 0°29 | 0°021| 0°012| 0°17 | 12°93] — 7 34, 4°9pu 39, 6'7p
1—M |.0°15| 0°19 | 0°53 | 0*018] 0°012| 0-14 1 12°17| 1°06 7 1°0, 2°6p 39, 4°'6p
M 0°15 | 0*11 | 031 | 0°018] 0°012] 0°20 | 12°87| 0°38 7~8 . 1°5, 3°0nu 2°2, 5°5p-
A 0°17 | 0°15 | 0°29 | 0°018] 0°012| 0°20 | 12°90| tr 7: 05, 3'8nu 33, 63
M* 0°09 | 0°34 | 0°43 O‘OZOi 0°021| 0°31"| 13°24( 0°40 6 ~7 0 i 3°8, 4°4u
A* 0*11 | 0°24 | 0°40 | 0°010, 0°022} 0°32 | 14°20| tr 5 0] 4°0, 4°0np
: | |
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Table. 2 Heat treatment of specimens
note: (990°C x30mn—Oil quench. Air cooling
after 1h tempering) ’ -

'Specimen Tempering temperature
No. °C)
1 770~775
2 740~745
3 790~795
4 770~775
1 —M 795~800
M 783~.788
A 740~-745
M* 785~-790
A¥* 785~.790
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Table 4. Creep strength (kg/mmb?)

Wer.ature (°C)

_ 500 550

Specimen No. ———].
1-M (Mo 1°06%) - 24°0 . 13*0
M (Mo0"38%) 16°1 —_
A (Mo tr) 12°5 6°5
M* (Mo 0°40%) 14°7 _—
A* (Mo tr) 134 —

(Note: by KWI (1) method. mean creep rate
0°005% [h)

Table 5. Summary of tests for significance
of differences in tensile strength.

Materials compared

level

Results of F test at 5%

No. 1—No.
No. 1—No.
No. 1—No.
No. 2—No.
No. 2—No.
No.3—No.

obolhwo#@l\)

Significant
Significant

Not Significant
Not Significant
Significant

Not Significant

Not Significant

1-M—A, M M*A* | Significant

Not Significant
Not Significant
Not Significant
Significant

.: Significant at 1% level.
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Table 6. Summary of tests for significance

of differences in impact value.

" Results of F test at 5%

Material compared level

No.1—No.2, 3, 4

Significant e
No.2—No. 3, 4

Significant

No. 3—No.4 Significant »
1-M—M Not Significant
1I-M—A Significant »

M*—1-M, M, A, A* | Significant »
1-M—A Not Significant

M—A Significant
M—A* Not Significant
A—A* | Significant

: Significant at 1% level.
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