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Non-contact Evaluation of Mechanical Properties of
Electroplated Wear Resistant Ni-P Layer from the Velocity Dispersion of Laser SAW

Yasuyuki Morikawa, Hideo Cuo, Takenori Nakavama and Mikio Taxemoto

Synopsis

: We developed a new laser surface acoustic wave (SAW) system and applied this to estimate the mechanical properties

of the wear-resistant Ni-P layer electroplated on a stainless steel. The velocity dispersions of Rayleigh wave of the as
_plated and heat-treated Ni-P layer were obtained by the one point time domain signal processing. The Ni-P layers
with excellent wear resistance produced by the heated treatment higher than 725K were found to show higher

Rayleigh velocities than that of the substrate steel,
estimated so as the computed velocity dispersion agreed with the

velocities. Young’'s moduli of the Ni-P layer,

while the Ni-P layer with poor wear resistance showed lower

measured one, increased with the increase of wear resistance.
Key words : wear-resistant coating ; laser surface acoustic wave ; phase velocity dispersion ; non-destructive testing.
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Table 1. Condition for electroplating Ni-P layer.

Bath composition gn
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Fig. 1. Transverse micro-Vickers hardness profile
of as-plated and heat-treated Ni-P layers.
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Fig. 2. Experimental setup for SAW generation
and monitoring system.
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Fig. 3. Detected surface acoustic waves.
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Fig. 4. Procedure for estimating the velocity dis-
persion of the SAW for as-sprayed Ni-P
layer.
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Fig. 5. Comparison of the measured and simulated
velocity dispersion of the Rayleigh wave.
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Fig. 6. Phase velocity of the Rayleigh wave for

heat-treated Ni-P layer.
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Table 2. Estimated Young’s moduli, Poisson’s ratio
and vE/(1-17).

No. |Heat treated|Young’s modulus, GPa| Poisson’s ratio, v ‘/ E/ (1 - Uz) X 10°yPa
Ni-solid No 214 0.34 4.92
a As-plated 174 0.3 4.53
b 473 KX 1hr. 191 0.39 4.75
c 573 KX 1hr. 198 0.32 4.70
d 623 KX 1hr. 207 0.37 4.90
e 723 KX 1hr. 231 0.39 5.22
f 823 KX 1hr. 235 0.41 5.31
g 973 KX 1hr. 240 0.41 5.37
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AR (SIF) ¥ & SEEH AR 2 b 5 2 50HeE (UMS)
THRDIZBDERL —FL, +LBETD- 5OV A
) —EEE BT S 5,

(2)Ni-Po - s BOMAHRE XBLBIBEENEH{ LB L
b EEIC e A0S, IRIBBULEE D - 3 B (<623K) I3 K% FE
J&, 723KLI LB TIRERER T H 5., IEFENEC
BENT2723KLL L OIS - 3 B DA HERE 122900m/s T
—%E b8 o 12, BALHEINI-P® - 3 @ QAR E DR ERTT
P, TR OBLEIRERAME L B CHBEERT,

(3)(AHEE B GHEE LIENI-PRB D v 7" R IL L
PR L L b CHML, 723K EOBMLEIE D £ Lidii=
v vED A RECHEELSE, Thbb, Ni-PH-3BD
WTEEREE DB, PR SEG b HEE S NI 5tk
EROCHEYDH 5,

(4)EESHEES T 7 ARBTHILILE-T, @ik
BULHE D - 5 GO EARBKOHE ¥ AT, HEERR
D—RBHEZOC TIIARMRE T 2 L EHY H 5 5%, 973KEL
- SBWNCRKY HEOR©PIES FRCAFEL, &
JABIEOMAEE 2R L LTy 5 REMED D 5,

AFFZERAT 5 D12 0 BN U 72 B ARA
BE, KREFILE CBEHT 5, SIFF & ('SAWHLAHE EE
H'u 25 O CHEE 2 THC 128 EE T EB Wb
AT TR ER B A B AT R E R b — R L, &
FHARZ b7 LFAMERZ B E LT S - 120RRED R (k) A
AR T IR R T 5, RREESLIEEOMH
W h AR BRI T AR R TR R A
BT 5,
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