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Creation of precipitation hardened surface ceramics layer
aiming to develop innovative steels with high wear resistance

MEREL (EX)

MERERE
BEARK ZEEB  (Miyamoto Goro)
RALKE - EEMHRRRT - HHIR
HEEES : 60451621

WFTERR R OBEEE (Fn30)

FEACAEIZ X o TEREMEIRIEIZ T /T 2 i S B 728 7 I v 7 @R BRI L7280, fill
Fe BXUOHEA DeEEVEIRM U FeM 2 Tt AL baxlE L, BEFRmICART 1
BB OFRERL, REHRER I OME LT, TORE, REOY XN EIE &
DL, 774 MICRIMICEBEENBDT 5 Z NP bt rotc. —J7, Cr XAl 2R
9% & PR e B XS (SN 5 — 5 C, (baWEmMEIxEI EReE T, (bkaWEL
WBBHEEOENEDTH DD oT-. 2O LI Cr =2 Al 213 o 8 247 TR
BT 52— TILEMIEIZk Lo LRI/ NS WD L 2R LTS,

WFFER R OB (330 -

In order to create surface ceramics layer hardened by nano-sized precipitate, pure Fe
and Fe-M binary alloys containing small amount of nitride forming elements were gaseous
nitrided and crystal structure, growth rate and hardness of surface layer were
investigated. Nano—indentation measurements revealed that hardness of y layer on the
surface of pure Fe is much higher than those in ferrite matrix beneath y". On the other
hand, hardness of ferrite after nitriding treatment is significantly increased by the
addition of Cr, V or Al, while alloying effect on hardness of compound layer is relatively
small. Those results imply that precipitation hardening by nano—sized nitrides is not
so effective to harden the compound layer.
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Fig.1 Compound layer (CL) in pure Fe nitrided at
843K for 115.2ks. (a) cross-sectional optical
micrograph, (b) phase map corresponding to (a),
(c) hardness-depth profile.

B snsi-bThdreEZLND.
570°C T 115. 2ks ZE{k L7z Fe-M2 o4
L CHEARDBEIEZ T~ 7. oD ER LW
(BB OREE % Fig. 2 ICE L ® 5. Fig.
2@ IR T LTSI 2L THE(L
MP D o BEITMSEOLD EIZIER L TH
5. —J, Cr=oAlL VEWo =2t WIERT
FEWMUTZEAIIE, o fEIX 7-10GPa 2
FEETREEEMLTWS., Fig. 2(b) 1%
BEICB T HILAMEOBEEZFR L TS,
INERD E, TRIFINZE > THEEWE O
e B B LI IN T~ DA B B A3, ZDZAL
X e fHORE LR & T/ EW. £72, {bE
YBHEIIRERIESS2ENH DN, Ziux
FRBIZAELDLIRA FEROEZOTHDL EE
2605, £, Mn I OB elb BB E
AW LIS, ZoBEZET L2 En
T, ZoT—¥%ER5E, bEWITY
LU BN LRGN,

Fig. 312 115. 2ks kA O FmfiE O FEEE



—
()
—

-
(=]
o>

Hardness(GPa)
[$,]
car>

[T  Unnitrided Fe |
Fe 15i IMn 1Cr 1Al 1V

o

(@:€.0:7' )

—
o
~
-
[=]
T
o J
1

-
-
| .-

[$,]
-
A

[ ==
1y
1
Py
Q
©.
=%
[

Hardness(GPa)
oo
(]
© o o™
" i
=

Unnitrided Fe
L

1
Fe 1Si1Mn 1Cr 1Al 1V

Fig.2 Hardness of the specimens nitride at 843K
for 115.2ks, (a) diffusion zone and,(b) compound
layer
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Fig.3 Optical micrograph of cross sections of
pure Fe, Fe-1Mn, Fe-1Si, Fe-1Cr, Fe-1V, and
Fe-1Al alloys nitrided at 843K for 115.2ks
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Fig.4 Variations in squared thickness of
compound layer with nitriding time at 843K.
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