12 B4 4 ] = FOTOR K o MOARRREERD Vol. 12 No.4
2011 4E8 A JOURNAL OF AIR FORCE ENGINEERING UNIVERSITY (NATURAL SCIENCE EDITION) Aug.2011

]

ART X R SFHR A HERERTBEENRR

XA, I &
(L. WP TS — KL IFgE e, BpE R 710089;2. Z8ZE TRE R TR AR BEPE P42 710038)

FEE a3 B oy R S I L Xt AR 45 4 HT150—45 47 FE 3 B e 4% 3 B 52 16, &£ 48 & ART
R FEERE R E G E R ENIE T B, EERE PN ART R A, &%
B AU TAERARREFHATRE, A Kevex #h ik UFn S440 4 b 45 5 | 38 33 ) 2 XA B9 B
W R KR E N B W KR KT 5 R R A A, R
BWRIKFEHEBRAFRTA—ERE FENAGEELR, AR INRERTAERERE
KEHRE R, ZETARE AT AERE ART AT TE, EHREEHERS, EP K
BERAENEEF, ABRAFETARE RS R, RBHEE R ERR, 7N XER EAHEX
By 14% , B2 T B I B E T B RR

KR EEEHGART 8K BB &k m ok RE4k

DOI 10.3969/j. issn. 1009 —3516. 2011. 04. 004

FESEE TG174.44  XHFRIAEE A XEHRE 1009 -3516(2011)04 —-0014 —04

PRE AR B A5JE e AP ALY RIS, DB/ WL 4 4 R 3 1 () PR 2 B 451, T LA A AR AU A 0 0 E O3
o ROR A

ART (42 JB B0 A HAR) AR R —Fh B AN ks A 25 5 T M D e o e T VI e R, T TEIB AT
R S L A SR R 1 B S R AE DU B A A 00 3 2o A B P R A S 14 4 P
SRR | S G R SR 4 A T 1 T R A T

ST, EAME BB AR T RIREZ , I A A S5 T BA B4 BB SN R SR
FFHPR R T T BB R RERR R85 B AT B AMEYERE R BB 2L AR BT AR A T
B B ERE T, R T 3G B B E BB I E AR TR E R AR AR R
(NNI) HBAR R 7 REHEA T EIB AR TR J 1T REBUS S B i K3y B AR

PN BOZATIR ST R 2 T T4 — SRR, BF 5T 320, 4K — PR S RITE “ ART™ $0R N 7 R 4 2 i
AT A 1B AR A A R B AL, ke S A L AT, DB M, [ ) B L R 2 B 4 T 2
A TR, AR T (5 E AT S BB RAR CHRGE R BRI, AR Sex IR ke 4 8 B B 2 s
IFIVEF T B BE S B ML RE A T T BF5E

1 5

1.1 RS
1.1 3R

FHIR 58K 150 3RFERN 45 AR MOIE i X BB S | LUK 3540 IIF 78 X 42 3RS AR A B, RSF o
@40 mm x 10 mm , 5t UG 4200 T, VE 5286 TAETT, RAESMNG 10 mm FERIPAFRALEA T EESC00 SRS i
R, =0.24 -0.31 pm,H AA - 160 HF73Hr KPR A BT e 5B 0. 000 1, H YOUKON200 i fuichif B 11

« WS HH.2011 -01 -12
EZ BN XKGR (1971 - ), 2 BRVG PG 22N, B #0% , EENFH KL KA A% 25T, E - mail . LYQ@ 163. com



554 1 XKERAT : ART XI5 AR EE SRR 1T A 2 S I 5T 15

D)1 2 T S R 28R AT (0 100 N, FH S440 94 - I S XU RE SR TATHEA TR, >R FH Kevex BETE X
AT BT
L1250

IAHIFH 25" A8 FE 28 S ART M RBERERC ], e BE K 2. 08 mg/ml, ART vk KGR, B4 F R
ORI E K, REBALE 0. 50 - 50 wm Z 8] ; @A Z 8145 H RIS ; ORMATE 54 AN A, K
TR EA LUF U AR — LR 4R KN TR — 2 Rt /NBOREIR ; S BIRLR ER  BE TSI X g
ML AL MR FEICRA 0 Mg Si, BAMNAE D Na Al Ca Fe, NHFMACHAEBIR) I C A E, KZ
BowsiA Si Al Mg E BT 050 S B2 HIN 36% —47% 5 DBORMA Si Fl Mg 1Y BT 1 050 e 22 F 2y
31% fREFES A 5 Ca( 29 7% ) . X SHEAT IR BN, R EZ e 8Ch (A M) , 08F DR E
(FEEA) .
1.2 REiTTE

FH A g JRE 4 06 HLAROBE S 52 5 HL R S 220 149710
V558K 515 v/min, A 180 W, 3k 2.5 kg, ik 120{ . R .
FUEHE A R AT B AR, St w19
b RABRAE R ks ]
45 FHARERCAEIR A B LR B, HEEAT AR 100 h, & :ﬂ
SR R PR BT R U, WA 26 RS A O b
PRk, SRR A A 2 TP 1, 5 it X A, s 5w g2 onu
LR B S B SR R FF R e BB L T, o 25 0 B S T PO
z@i&,J@;—Efﬁ%ﬁ.&ﬂé@bﬁ@%faﬁﬁﬁﬁﬁﬁi 1 R R
18

Fig. 1 Variation of specimen quality with time
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Fig.2  Microscopic surface before experiment Fig.3  Microscopic surface after experiment Fig.4  Further magnification of black area in Fig.3
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Tab.2 Micro — penetration hardness of specimen surface (Hv0. 1)
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CENTS

A Study of the Effect of ART Reagent on Surface Modification
and self - repairing of Cast Iron

LIU Yong - qiang] ? SUN Dong2
(1. The First Aircraft Institute, AVIC, Yanliang 710089 ,Shaanxi, China;2. Engineering Institute , Air Force Engi—
neering University , Xi"an 710038 , China)

Abstract : The effects of organic silicate on the friction performance of HT150/45 steel pair are studied by using an
improved friction apparatus. Emphases are mainly put on the mechanisms of surface self — repairing, modification
and abrasion — resistant rule . The reagent of ART is added to the pair, and then the friction experiment is carried
out under constant load, constant velocity in atmospheric environment. Restoration agent is analyzed by using kevex
TEM, S440 SEM etc. The abrasion rate of cast iron is tested, meanwhile, by the test of sample surface microcos—
mic rigidity and the roughness, observation of the microcosmic appearance and the surface elements analysis and
the observation of the metallographic phase organization, the results show that there is an ivory — white film on the
surface of HT150. Investigation by microscope indicates that many grey blocks are observed on the specimen sur—
face and some elements of ART are embedded into the surface. The micro — penetration hardness and surface rough—
ness are greatly increased,which are four times as large as the original ones in some parts. At the same time, the
surface roughness is obviously decreased, some samples R, is 14% of the original one , which demonstrates the pro—
nounced abrasion — resistant effects of organic silicate.

Key Words:friction; abrasion; ART technique; self — repairing; surface modification ;cast iron



