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## 5170285521 : MAJOR METALLURGICAL ENGINEERING

KEYWORDS : Austenitic stainless steel / Adhesion / Vanadium carbide / TRD process

CHANCHOU LERTLUMMEECHAI : TRIBOLOGY BEHAVIOR OF STAINLESS
STEEL AND VANADIUM CARBIDE COATED BY TRD PROCESS. ADVISOR :
ASSOC. PROF. PRASONK' SRICHAREONCHAI, D.Eng., 58 pp.

In this research, vanadium carbide coating by TRD process was conducted on
tool steel disc and intentionally tempered in air to produce thicker vanadium oxide on
vanadium carbide surface. Ring-on-disc wear test was conducted by sliding with
austenitic stainless steel ring to investigate tribological behavior. Wear test was
conducted with sliding distance of 2000 m. Sliding velocity was 1.432 m/s. Normal load
was varied from 120 N till 320 N. Weight of ring was measured before and after wear
tests. Chemical composition of ring surface was cross-section analyzed by the EPMA.

Surface of the disc was analyzed by the XPS.

Wear test results showed that weight loss of stainless steel increased with
increasing normal load from 120 N till 320 N. The EPMA analysis result of cross-section
of ring showed that ring surface contained more Cr content than Fe content in surface
oxide in specimen with 120 N load while more Fe content than Cr content was shown in
that with 320 N load. Cr rich oxide on stainless steel surface contributed to lower weight
loss of stainless steel ring. The XPS result of disc surface before and after wear tests
showed V,0, on VC coating surface which contributed to less adhesion of stainless

steel on VC coated disc.
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C Si Mn P S SF: Mo Ni Cu V Fe

0.93 | 1.03 | 0.41 | 0.016 | <0.001 | 6.82 | 1.99 | 0.09 | 0.07 | 0.25 | Bal
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===— 3.2
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F Ae uaaneuléann load cell W A8 LINNARINLUIAS

R Aa vey ob r Aa vy oa

3.3.3.4 NARaUNTIANNIANANIEINN2T0A 1.432 1WATFARIUNT svaenielna 2000
LWAT L9ELaNAT 120, 170, 220 LAY 320 sy
3.3.3.5 NAINNETa N AN LA MR IuaN e TnuAaeLATRY Supersonic

cleaning

1 v 1
o o a o

3.3.3.6 T9UNUINAATHA UM UNAINAZALNITRNUTAFILLATAITS 4 AL

s — — -

AN 3.5 WULLATANNARDLINNTANUID [9]

(1) Support (2) Pressuring load cell
(3) Pressurizing spring mechanism  (4) Friction load cell
(5) Test piece (6) Vibration-proof seat

(7) Pressurizer UP/DOWN (8) Safety cover
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