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Abstract: Cyanide free cadmium titanium plating and cyanide cadmium titanium plating were per-
formed on the surfaces of different steel substrates, and the hydrogen embrittlement, fatigue, and ten-
sile properties of the coatings were compared between the two processes on the surfaces of different
steel substrates. The results show that there is no significant difference in hydrogen embrittlement perfor-
mance between 300M steel and 4340 steel after cyanide free cadmium titanium plating and cyanide plat-
ed cadmium titanium plating. After cyanide free cadmium titanium plating and cyanide plated cadmium
titanium plating on 300M steel and S0CrVA steel, there was a small change in fatigue performance. Af-
ter cyanide free cadmium titanium plating on 50CrVA steel, the fatigue limit was reduced by 1.5% com-
pared to the bare material, and after cyanide plating on cadmium titanium, the fatigue limit was in-
creased by 5.0% compared to the bare material. After cyanide free cadmium titanium plating at 300M

steel, the fatigue limit increased by 3% compared to the bare material. After cyanide plating cadmium ti-
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tanium, the fatigue limit was reduced by 7% compared to bare materials. Cyanide free electroplating of

cadmium titanium has little effect on the tensile properties of 300M steel and S0CrVA steel matrices,

and compared to bare materials, the fluctuation of various index values is within 5%.

Keywords: cadmium titanium plating; fatigue; hydrogen embrittlement; tensile property
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Tab.1 Fatigue performance of blank sample

Hfar/ 9% 55 7
WiH Ft/cycle
MPa fir/cycle
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Tab.2 Fatigue performance after cyanide free electroplating

of cadmium titanium
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Tab.3 Fatigue performance of SOCrVA after cyanide elec-

troplating of cadmium titanium
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Tab.4 Fatigue performance of blank sample of 300M
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Fig.1 Fitting S-N curves for rotational bending fatigue
test of 50CrVa sample
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Tab.5 Fatigue performance of 300M after cyanide free

cadmium titanium electroplating

R6 300M NI EN RERKFRESERE
Tab.6 Fatigue performance of 300M after cyanide electro-

plating of cadmium titanium
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Fig.2 Fitting S-N curves for rotational bending fatigue
test of 300M sample
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RT 300MRERAFHIBLM1ERE
Tab.7 Tensile properties of 300M sample

RN 340 RNEAAFEHARE
Tab.11 Tensile strength of blank sample of 4340 steel

- BURsR L | W R St R - - PUpisREE/ | PrbimmEE Yy
0,/MPa 65/% p0o/MPa MPa {/MPa
2 H 2001 10.0 1687 1 4.526 2401
Jo L B AR 1963 10.1 1646 2 4.524 2317 2353
AL L B AR 1990 9.9 1670 3 4.527 2341

F®8 S0CrVARFF T R E R FAL RN T RO R RE
Tab.8 Tensile properties of SOCrVA samples after cyanide

F12 4340 MERAK BN SR BE
Tab.12 Hydrogen embrittlement test data of 4340 steel

free cadmium titanium plating and cyanide plated . F— BROAb | bugak | et
cadmium titanium plating B = 1%£/in faf/N [)/h
- S A T Jet i J3E 1 0.2358 49719
1
} 6,/MPa 54/% Gy0/MPa 2 0.2349 49361
=H 744 23.0 614 3 - 0.2346 49256
- WAL B SRR >200
To L SRR 752 22.4 643 4 " - 0.2346 49277
FAL L PEREL 755 225 640 5 0.2346 49298
6 0.2350 49487
s ps 7 0.2344 49277
F9 300MINZ=BIRFHHEE
) 8 0.2349 49508
Tab.9 Tensile strength of blank sample of 300M steel
9 o 8 Bk 0.2348 49487 200
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! 4.527 254142 12 0.2347 49508
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3 i
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Tab.10 Hydrogen embrittlement test data of 300M steel

samples plated cadmium titanium

o BN E | R | R
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/mm N &} /h
1 4.532 31517
2 4.533 31530
3 L B 4.524 31405
AL B AR >200
4 4.535 31558
5 4.527 31447
6 4.526 31433
7 4521 31364
8 4.523 31391
9 - B 4.529 31475
ToA R AR >200
10 4.525 31419
11 4515 31281
12 4527 31447

(1) LA 50CrVA R HEbA , FRER DY )23 A 0T B4R 9% 57
PERE ™ AE 0 35 S 52 e, BRAE  JC SO AR AR U B
B K 1 95 5F B FR 43 591 4 : 402 MPa, 398 MPa, 422
MPa, JG U5 4 Bk 9% 95 B BR AR EL AR M AR T 1.5%,
AL 5 B % 95 W PR A EL AR AL B = T 5.0%. 5 LA
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S5 W BRAH EE TR AR T 7% FHXE T RR A 10 9% 57
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