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Mechanical Characteristics and Fatigue Strength of Ceramic-Sprayed S45C Steel
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Abstract

This paper is to investigate of microhardness, adhesive strength, tensile strength, and

fatigue strength of ceramic sprayed steel

Rotary bending fatigue tests have been

conducted at room temperature in air and 3% NaCl solution using specimens of carbon
steel(S45C) with sprayed coating layers of Ni-45%Al(under coating) and TiO: (top

coating).
spraying distance.

The microhardness has been improved at 800°C heat treatment and 150mm
Tensile strength of the sprayed steel is dependent on the substrate

strength. The fatigue strength of the sprayed steel is larger than that of substrate due to
blasting and constraint surface of plastic deformation effect. In low stress level, the
corrosion fatigue strength of the spraved steel were lower than that of fatigue strength in

alr by corrosion
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Fig. 1 The shape and dimension of test specimen(mm).

Table 1 Chemical composition of S45C (wt 9).

C Si | Mn P S Cu Ni Cr
045 | 021 | 075100260013 0.01 | 002 | 0.13

Table 2 Blasting and spraying conditions.

Blasting Bond Ceramic
process | coating | coating

AIWh‘Fe Ni-45%Al|  TiO:
umina

Powder size(um) 15~53 45~90 10~53

Material composition

Air pressure(atm) 3 - 37
Distance(mn) 50-100 | 100~175 | 65~70
Speed of B
specimen(rpm) 0 20

Ni-4.5%Al

S45C

Fig. 2 Microstructures of coating layers.
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Fig. 3. Relationship of microhardness according

to spraying distance and heat treatment.

Table 32 BSAl, UCAL ¥ TUCANS] dxlzf A
F9] ZAXE depdch ool TUCAHS 75
LA S 70mz sho] SAM F, Eowdafe}
e ZRAA dHeE AAY AEE
gk TUCA S A 57} UCA 2 BSAH Rl =4
Elgton} dxja]l@xed o s 80T A%

235}

74 1000C Wuh EA SRHA 1 A
1000CE ANY A% Heg 93Hn Aty

AR AL Holz olale] FEZL FAsIE 9]
A Apolel Zgrao] oksfix] AMabg Fol| wlATA
o] WAzl ATy} Yolxle Aoz sekxlcy

Table 3 Variation of microhardness by heat treat-

ment.
spraying Hy (heat
distance |Hv (Non-treatment) treatment)
(mm) 800(C) [ 1000(TC)
BS - 260 200 | 280
uc | 150 21 %3 | 37
TUC 70 763 999 912
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Fig. 4 Adhesive strengths of undercoating specimens.
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Table 4 Mechanical properties of sprayed spec—

imens.
Tensile strength|Yield strength| Elongation
a (WPa) oy (M) & (%)
BS 760 675 12.1
uc 722(763) 677(710) 83
UCH 691(706) 487(496) 237
TUC 710(746) 667(701) 12.2
TUCH 669(704) 485(509) 24.1
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Fig. 5 Tensile characteristics of test specimens.
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Fig. 6 Surface cracks of TUC in tensile testing.
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