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The Effect of Ti Addition on the Strength of Mo-Steel

Synopsis:

Kazuhiko NISHIDA

The effect of Ti addition on the hardenability and strength of Mo steel was studied. The results

are as follows;

2

(1) Mo-Ti steel shows nearly the same hardenability as the Mo steel of the samé Mo content, but

the tempered hardness of Mo-Ti steel is higher than that of Mo steel.

is effective in delaylng softening of Mo steel.

This means that Ti addition

(2) Mo steel shows nearly constant tempered strength.independent of the. quenching- temperature,
but the tempered strength of Mo-Ti steel incresses with increasing quenching temperature.

(3) The increase of the strength of Mo-Ti steel owing to the increase of gquenching temperature from
900°C to 1250°C depends on the Ti content, whereas the increase of the strength between 900°C and

1000°C is independent on Ti content.
content is effective in ‘increasing strength.

From these results, it can be clarified that about 50% of total Ti

(4) The strength of Mo-Ti : steel shows, as mentioned above, a strong ‘dependence on quenching

- temperature and has a particular correspondence to the residue analysis.

These facts suggest that the

delayed softening of Mo-Ti steel can be ascribed to the small amount of Ti soluble ~at temperatures

lower than 1000°C.

(Received Mar. 29, 1969)
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Table 1. Chemical composition of steels studied.
Chemical composition (wt%)
Mark Steel ;
C Si Mn Ti Mo Al ' N B
i

A 15Mo 0-15 0-29 1-43 — 0-17 0-04 | 0-0096 —

B 15Mo-Ti 0-16 0-30 140 0-110| 0-17 0:025 | 0-0082 —

C 30Mo 0-15 025 130 — 0-31 0'030 | 0-0083 —

D 30Mo-Ti 015 026 1:29 0:08 0-31 0:024 | 0°0078 —

E 50Mo 014 028 1:33 — 052 0032 | 0-0082 —

F 50Mo-Ti 015 0-30 1:33 | 0118 0-52 0:024 | 0-0075 —

G 70Mo 013 0-23 1-28 —_ 0-71 0:027 | 0-0045 —

H 70Mo-Ti 014 024 1-29 0'096 | 0-70 0-028 | 0-0080 —

I 50Mo-Ti 0-17 0-30 1-39 0:051 | 0O-51 0:044 | 0-0067 —

J 50Mo-Ti 017 0-27 1-31 0136 | 0-51 0:017 | 0-0073 —

K Mo-B 0-15 0-32 1-31 0-030| 0-49 0-036 | 0-0070 | 0-003

L Ti-Cu-B 0-13 0-30 1-41 0-03 — 0-020 — 0°004 {0-59Cu

M Ti-Cu-B 013 0-39 1-44 0-05 — 0-031 — 0°003 [0-80Cu

N Ti 027 004 0-89 007 — —_ 00015 — —
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Fig. 4. Effect Mo content on the strength of plain

carbon or Ti bearing steel.

(Plate thickness : 7 mm)
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(o foc means the tensile strength quenched from ¢°C and
tempered at 650°C for lhr. Ti content soluble at 1250°C
was determined from the difference between total Ti con-
tent and the Ti content insoluble with 1:1 HCL)
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(oMo OF ¢Mo-Ti means the tensile strength of quenched and
tempered Mo or Mo-Ti steel.)
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Table 2. Mechanical properties of Cu-B.and Ti-Cu-B steel.

Steel Chemical composition as Q. 650C X lhr AC Quenching
k 2 L (°
¢ | si |Mnl| T ’ cu | B [FSO/M™I\g e mmd)|TS (kg/mmt)| EL (9) | €O
. . . . . . 130-2 59-3 63-1 210 900
L 013|030 | 1-41 | 0-03 ’ 0:59 | 0-004 129-6 60-9 666 19-4 1000
. . . . . . « 130-0 62-6 683 20'0 300
M [(013(0°39| 144|005 0-70 | 0-003 127-3 627 756 17-9 1300
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Photo. 1. Precipitate rows observed in Ti-steel
- air cooled from 1150°C$>
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Mo Steel
Transmission electron micrographs of specimens tempered for lhr at 700°C.
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Mo-Ti Steel
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