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(On the Material of the Container)

Synopsis:

Naoto Shirai

The material of the container must not absorb the gas used for the special carbonitriding
of steels in view of both the eﬂimency of the gas-carbonitriding and the life of the contain-
er. In this paper the protecting power against the gas of the eélectro-plated steels, calo-

rized steels and the various alloy cast irons were examined.

It was found that the mild

steel «eas calorized  and then oxidized fully in air, and the iron alloyed with 109, Si and

124, Al or with 109, Si, 1 % Al and 1092, Co
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s the most protective against the gas.
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Table 1. Chemical compositions of specimens.
*
Chemical composition (%)

Specimen ‘ ‘ ' : i -
C Si Mn Cr ! Ni i P ;S Mo ! Ti
Low-carbon steel 0°14 | 0'16 | 042 | 0'16 | — 0'013 0015 | — —
Cr-stainless 0%04 | 039 | 0+42 |22°09 | tr. 0* Ol8l 0+010 | 100 | 0+04
18-8 stainless 0°06 | 063 | 0790 | 1817 ' 8+73 - = — —
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‘Table 2. Chemical compositions of specimens.
o Chemical composition (%)
Specimen No. N— e
i Fe Si Ni Al ;‘ Cr W ‘ Co E C
A—1 90 10, — — — — 7 = —
A—2 85 10 5 — — — — -
A—3 84 10 5 1 — — — i —_
A—4 89 10 — 1 —_ — — —
A—5 . Cueo ! 1 39 — — e — —
B—1 e S p— 30 5 L 57°6 2+4
B—2 14 = , — ‘. — 30 — 1 53 3-0
B—3 14 ' 30 - . = 30 — ' 50 3-0
B—4 80 10 — ! — — — i 10 —
B—5 79 10 — 1 —_ —_ : 10 -—
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Fig. 1. Hardness change through the cross

section of furnace-cooled specimens pre-
plated with various kinds of metals due
to carbonitriding.
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Fig. 2. Hardness change through the cross -
section of furnace-cooled specimens pre-
plated with Cr 'due to repeating of car-
bonitriding-treatment.
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TFig. 3. Hardness change through ' the cross
~ section of furnace-cooled specimens due
" to the following treatmexfts: _
@—Calorized, (1), @—Calorized, oxidized,
each followed by carbonitriding.
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Fig. 4. Weight increase of ‘specimens due
to repeating of carbonitriding-treatment
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Fig. 5. Weight increase—treating times of

carbonitriding 3), @, ®: calorized and then
oxidized (1000°C-4h) (§): calorized and
then heating in H, (1000°C-4h) followed
by carbonitriding.
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Fig. 6. Hardness change through the cross

section of furnace-cooled specimens due
to carbonitriding

{®': calorizing and then .oxidizing(1000°C-4h)

4@: calorizing and then oxidizing (1000°C-4h)
followed by carbonitriding (900°C-1h. 12th
times)

®: calorizing and then heating in H; (1000
°C-4h) followed by carbonitriding (900°C—
1h six times)
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Fig. 9. Hardness change through thc cross

section of the specimens carbonitrided in
the closed vessel of (1) Silica tube, @ Fe-

" Si-Al- pipe and @) Fe-C-Si-Al-pipe.
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