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STUDIES ON CEMENTITE CRACKS OF HIGH CARBON STEEL (II)

Synops1s

The effects of the addition of hydrogen to

steel;

149, C file steel;
1*09, C, Cr-W tool steel are mvest1gated Samples are taken from the outer side of

Toshikazu Uesugi -

1°09% C, 1*49, Cr bearing

the billets which have been confirmed that any.“Acm cementite cracks’ were not existed.

The followings are conclusions:

(1) ““Acm cementite cracks’® are generated in hyper-eutectoid steels by the addition
of hydrogen, and the fact has been proved that the main cause of the formation of ‘““Acm
cementite cracks’ was the existence of super-saturated hydrogen in the steel. (

(2) It has also been proved that so-called macro - hair-cracks and flakes on fractured
surface were only another apperances of ““Acm cementite ‘cracks’

" " (3) The characteristic features of flakes occurence on hyper-eutectoid steel, ‘which
have not been able to explain by the use of theories about the flakes occurence on hypo- .
-eutectoid steel, can easily be understood by con51dermg the existence of ‘““Acm cementite

cracks,
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Table 1.. Relation between flakes and hair cracks of bearing steel.
(Hydrogen ,added piece) ’
Heat | Test | Hydrogen 7(7NH4)2 8107 etch 7H?IOZ -etch 'H(jl_ etc%l-r ~Fracture test
: piece on | T L T L T L !
o. addition rans.; Long. rans.; Long. rans. ong. K
N mark section| section| section. section; seetion| section a ﬁ b i ¢
4176 | F—1 [1100°C x 10hiNo hair]No hairNo hair|[No hair| Hair = Hair | No |Flakes| No
: crack crack crack | crack |cracks cracks flake |appea-  flake
appea- appea- red
) ' ] . red red
p F—2 & 4 . Vi ” - 4 Lo o 7
7 F—3 7 7 Yoo 7 7 Y N Vs v o
4255 G—1 ” .4 o Y v # o Y o #”
” G—2 ” e L s y y ro s ” v //
” G—3 ” f vy ” v v "y ” Y 7
! !
Fracture test: a--------: As hydrogen added
’ ) |+ EETRRRES -Hydrogen added, then quenchlng and tempermg
R Ditto b, then reheated to 1100°C
(Transversal section) (Longitudinal section)
50— 150m )
f‘ . . -matro etched .
40 ler 35 **?5**25**25**/ plane o m ;
/ - ® @ | © / 7 i -
Ma:n{ etched plane  for mlcro \For sractwre  for maro A: As hydrogen added.
oofest - fosy, test. B: Hydrogen added, then quenched and tempered.
Fig. 1.. Sampling positions. C: Ditto to B, then reheated to 1100°C.
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Table 2. Chemical composition of steels used.
Specification ) | Test piece Chemical composition )
| Heat No. . : - : ‘
of steels 7 mark ¢ | si | Mn P S | Cr. | Ni | Cu
SUJ—2 - . 4176 F .| ow9s .| 023 | 046 | 0017 | 0-011| 1-42 | 0°06 | 0-27
4 4255 . G . .| 098 | 0°30 | 0+47 0°018 | 0012 | 1745 .| — ;] 0-24
— 8574 T 0:76 | 031 | 0746 | 0-018 |-0%014| 1°35 | 012 | 0:25
Table 3. Results obtained by retarding fhe fbrrfgétioh of Acm cementi\t.e..
T ‘ - | Fracture . . :
- ; ; . Macrostructure . - ~or |Microstruc-| Electron-
- ﬁ;z?s Hydrogen Test piece (HC1 etch) 1 f)?lStqiSe%cgl ture - mlcrostruct—
) . L _ e g LT { ure
add_xtlon _l}ea_t :creat [‘rans ] Long 600 C . %300 | %5000
. ) section section® | tempering A
A e A TTC o e Acm | |x .. o
o After H; addi-|; ... . A i... |Acmhcemen- -
[1100°C x 10h| tion, air cool H:gg:;?ggs H:S;g;?gg‘s af;lgé{:fed i cer(ne_:it.lte | tite cracks
1°0% C S t.o rogm temp.. Sorbite appeared
1-49 » After H, addi- . N Tt o * |Martensite
! 4/’ Cr ” tion, oil quench lglr(;‘cl}{alr g_‘;c}}{alr ' No flake | =+ —
bearing . | from 850°C o rat® , . .| 'Bainite
. . : - e Acm - ‘ -
s?eel P tlef’teanczuzig; Hair cracks|Hair cracks| Flakes - Cementlte A1:ftrg %?:gl?s'
from 600°C appeatred appeared | appeared: Smb1te appeered
. . After H, addi- No No I S‘A 5
. . 4 tion air cool to| ; .. . . No ﬁake orbite —
- 0°759,C - {roorn temp. ha_lr crack| hair crack ) !
1.40 S —— T
T4%Cr . |After H, addi- 1Martensxte
hypo- 7 - tion oil quench 4 - 4 —
eutectoid from -850°C I Ba1mte
steel
. - |After H, addi- :
” tion, oil quench ” v v Sorblte —
" from 600°C ’ : ‘
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Fig. 5.
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in

hydrogen-added piece of bearing steel.
(noted by arrows)
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ﬁ.ki@o7&e C, 1°4% Cr #io> 155mm HE#
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JAR& b, SE AN FICZNEN 2KD 25 mmd X
100mm! @ Jominy &2 0, | EKIZEHED Jomi-
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3h JKSERI 2 AT, 850°C F TZedte 850°C 12 C lmn
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Table 4, Chemical composition of steels used.
a | ) Chemical composition. 2

D&e‘éltlécels“on Test piece mark |— — - - - T

; oc Si' |  Mn Ni Cr W

SKS—4 i S—2 0+48 097'[ 0°29 — 091 043

SKS—3 ! S—e6 - 0°96 0°23 i-0i 006 061 $°90

SKY—3 S—7 . 1237 0+30 047 — 024 —

SuUJ—2 E ' . 0-98 023 046 0-06 1°42 —

' — T 0+76 0+31 | 0-46 012 1-35 —
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STUDIES ON THE GAS CARBURIZATION

-On. the Erosion Resistance of Many Kinds ¢f Steel and Electrie
Heating Elements for Controlled Atmospheres.

Masuo Kowakami,Dr. Sci., Noboru Komuro, and Susumu Y uuki

Synopsis: . ) ; .

Such parts as gas converting retort, heating retort, 'muﬁ'ie, basket, fixture, net,
conveyer, fan, fan shaft, etc. made of heat resisting steel and also metallic heat elements
or radiant tube usually are used to controlled atmospheres furnace for gas carburizing,
bright heating or gas carbonitrizing. v !

These parts are eroded at high temperature ‘due to oxidizing, carburizing, nitriding or
‘carboniriding. .

In this paper are reported such erosions observed as for many materials treated in
controlled atmospheres. As the results these materials are classified. to four types of ero-
smn, A, B, a and b.
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