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Effect of Alloying Elements on Mechanical
Strength and Damping Capacity of 129, Cr

Steels.
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Fig. 1. The effect of C and Cr on the maximum
damping capacity 85 (logarithmic de-
crement).
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Fig. 2. The effect of C on the mechanical strength
and 4.
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Fig. 3. The effect of Ni on the mechanical
strength and 4.
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Fig. 4. The effect of Mo on the mechanical
strength and 4.
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Direct Observation of the Tempering Process
of 122,Cr Heat Resisting Steels.
Kaz_u);a Mivauara, Dr. Toshio Fujira
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Table 1. Chemical composition of alloys (wt %).

Sample No.| C | si | Mn | » I e | Mo v Nb B
S 1 0-19 0-50 0-77 0-011 | 0-009 | 0-12 11-57 — — — —
S 2 0-20 0-36 0-53 0-017 | 0-016 { 0-09 11-58 | 1-07 — — —
S 3 0-20 0-44 0-54 0-005 | 0-018| 0-08 11-85 — 0-38 — —
S 4 0-18 0-47 0-52 00121 0016 009 11-55 — — 0-42 —
S 5 0-21 041 0-89 0-005 | 0°018 | Nil 10-53 | 159 0-19 0-20 0-037
S 6 0-18 -33 0-42 0-005 | 0-018 | Nil 11-37 | 0-46 0-32 0-31 —
Table 2. The changes in the microstructure of tempered steels.
Tempering Microstructures
State| temperature H?ﬁivrsess -

X tempering hour

Precipitates (carbides)

Martensitic matrix (ferritic)

500°C x 1000 hr or
600°C 10 hr 280

Small carbides (MgaCe)
precipitate on the grain-
boundaries.

Dislocations are tangled and in high density.

600°C x 100 hr or
I | 700°Cx1hr 250

y

Tangled dislocations become released. At the
same time, some domains of low dislocation
density are formed.

600°C x 1000 hr or
T | 700°C % 10 hr 230

The carbides on the grain-
boundary grow gradually.

Domains of high dislocation density are
polygonizing, and low angle grain-boundaries
are formed.

v 700°C %100 hr 200

4

Subgrains surrounded by low angle grain-
boundaries grow larger.

v 700° C x 1000 hr 170

The carbides grow to

The subgrain grow to ~3p dia. The further
growth of the grains is prevented by the carbides.




