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[ Abstract ]

protective film with strong combination, high hardness and density, so as to improve the properties of materials, such as

As a high-temperature chemical surface treatment process steam treatment aims to generate an oxide

corrosion and wear resistance, air tightness and surface hardness and so on. It features with low-cost, high dimensional
precision, solid combination between oxide layer with substrate, aesthetic appearance and environment-friendly. Ordina-
ry carbon steel was steam treated in a self-designed steam boiler. Combination strength, thickness, composition and re-
lated characteristics of surface oxide film were studied by scratch testing, X-ray, SEM and other means. The results show
that the average thickness of the film is 10pm, exceeding 8um obtained by blackening treatment, and the combination
between the film and the substrate is stronger than the one obtained by traditional blackening treatment. Moreover, in the
same circumstances, the critical load of the steam treated oxide film decreases with the increasement of the holding time,
and the density becomes poor compared with the film obtained by blackening treatment.

[ Key words ]

Steam treatment; Steel and iron; Surface treatment; Process

SR, X0 RO & R0 , BE BE R T S
T LR R B 2 T A BB JBE T N R, LR B R A
A 5RBAI A, BAEAR, T ER TR R,
JREE AR ANRRI, R EIMR ., LIBRER ARG PR RAL
G R — R AR Fey O, , 35 7 205 42 [ # kG B B 35 T 2214
R L o B SR AT R AR AL BB K, T 5E
SRR o IR ORI IRAL B A A R, TR AL
fEpUBE I AR . R BLARE A4 A B B R G
YR , 33 Pl 18T 18953 T g s o L B e 2 9 Ak BE A BF
REBEHIMAR AR S SRS RBEEAR, TXBE
SRMBOFIIILTERAZ B, AR T SUER SR

0 31

Ho5ta, MBMBEA—FEREKN &R B BERER N
ATEN o SRTTRBATRHOEE B T 2 il o I A B R
JEFISLF AR A R I b, SRS, £ttt R EESR SR
20% ~40% (AT 1 ZmE A B ) i) R BE mhiii 78 . 7E 8K
DR R, 4 3R T 4D B P T 06 2 50 4T R AR 3R 1T 22 B)
Mg eEr . HhRnE R RE BLRASETE, K
BRI AR RIR T TR & IR R T5 5, X B
SRIT R ToRE IR R RE AR AL BOR | SEBLR i BN
MAERBE AT MR ETAL 2R, BeARAE G 0 f 2 & AL BT R

SRR ZRAE B E S Z A E SRR A —)=

[1&& &4+ 12008 - 09 - 08

[ESWE 17928 T R 00H 4 (101-210601)

[1EERE T IFRCE(1969 - ) , 5, BRvu M, Bl 2%, i+, TENHE
IRERTRL S8R IR S o

RIAEE ) TE XA R FUERR ERENSE
1 SRHBRF®

BEFAT Y L2 (R Y 45780k SRR R, IR B 5 % R AL 2
TZEBATX AR . ZRIRAC TSI 7E A IR E (B 1) Pi#fT.



BROCH S BBRAR I B TS

B 1 ZRab B g K
Figure 1 Test installation of steam processing
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Table 1 Specific program of steam processing

BE R KR RE RER Rk
RES /C  fa/h (mL-min~!) UES /C  Jd/h (mL-min~')

FE1 570 3 0.175 FE4 370 3 0.5
FE2 570 6 0.175 |[FE5 570 3 0.5
FE3 570 10 0.175 |[F%6 700 3 0.5
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Figure 2 Technology curve of steam treatment processing
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Figure 3 Metallographs of steam treatment processing

c HE3

sample at different holding time at 570°C
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Figrue 4 Metallographs of steam treatment processing
sample of holding 3 hours at different temperature
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Figure 6 Spectrum curve of surface oxide film treated by different process
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Figure 7 X-ray diffraction patterns of steam treatment processing
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Figure 8 Scratch test curve of oxide film

determined by sound emission principle
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Figure 9 Optical photos of different steam

treatment processing after scratch test

10 SR [ nHREE R R 7K 2 BT A AR B R R e
Mk, & 10a.[& 10b BHHE 6 FIE 5 FABHTRIR LR
R, DA RS 1 i 2 2 A7 43 10 12. 7N A1 8. 7N, X LK & 8.
B 10 BT LB H , 7E 570°C (0. 175mL/min K BB T, k5
BT (L) BER, SRS EENLEE 8K, B E S
K, T PEAR SR . 38 5 R R IR AT LU, 7€ 570°C (0. 175mL/
min /K EKE LT RIR 3h, FURBAE, Mt T & BARE A%

E
~ 350
300
= .
250 WS
Z 200 \\v{“‘%’v%’“
Z 150
100 L
o
h’v'_:‘ 58 T EDY N oo Il.u,mii o1 ‘ ] L.lnﬁl{l e
= 010 20 30 40 50 60 70
TRAEZERATIRSE /N
a %6

— 1200
£ 1000 ]
£ 800 -
o 600 HlmEdr
2( i
4 200 \
bR 0 prosoMRILALAL ,.u.lls.h.L,ﬁlm,. skl ';"""“’.

0 10 20 30 40 50 60 70

IREZ AT IN
b ITES

P10 38 B T K o A PR S IR S 2%

Figure 10 Scratch test curve of different temperature and titer
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