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Tab.1 Chemical composition of material %
NN S C Cr Ni Mo Si Mn P S N
316 <0.08 16.0~18.0 10.0~14.0 2.0~3.0 1.0 2.0 0. 045 0.030 —
420 0.04 16. 21 0.15 — 0.30 0.35 0.015 0.002 —
2205 0.021 22.10 5.16 3.06 0.51 1.22 0.022 0.010 0.17
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Tab.2 Surface roughness parameters

W JE 20K TN e BEBH HHIE B 5

S PR, i 8

BT S, 5 Hoodiak

A S B S5 FTH 7 A VEEHEE S5
A S BRHRRL Y, ; FW W ST K S, 5 S IK 004 W £ 19 2 ol
E;Eﬁﬁ;;T SEBERL V. CIRHF JE& T S T L T AT S, ;
BT O, KMEOGWILRE RS, TR B E S,
BRI S, iy

FARSIE S, ‘

1000 .
2 #HR5WRE Circ—
800
2.1 BRERSHMLE - THBSRAS,
- , R . = A ENREARTHES
*ﬁﬁﬁ%ﬁ’*ﬁ Eﬁﬂiﬁﬁfﬁuﬂi ﬂ%ﬁﬂgﬂiﬁﬁ 600 R ERXKEES,

BB AR S RN R R P, e S Ciey-—

Sy F I HET AR 1R 5 A o AR e

B XS T 3502 500 k1. b PR o ol 4 P 4 — 1 -l AR ©

P, w TR

SHORYIIT RN 22 S, , KW S, B RAEWALR P BRAKIRES
B AL 22 T 23 45678 9 10111215141
2.2 BETHRENEE o

i 1 2 1 73 A B PF MountainsMap 73 #r 4b 21
FHENR RS R T AR &, B BRI AR
VO R AR AL L 8 PR TR AP RO O

B 1 REBAREHERSHBOHSF
Fig.1 Classification order of the morphological

parameters of the shot peening surface
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Fig.2 Varieties of S, and S, with evaluation scales
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Tab.3 Hardness of sample material Hv
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Jii= gl d) i i i) A
316 226 224 223 224
420 333 326 315 325
2205 326 339 343 336
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Fig.3 3D images and corresponding graphical

analysis of three samples
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Fig.4 The relationship between the optimal

morphological parameters S, and the hardness
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The Relationship Between the Optimum Roughness Parameters and
the Hardness of the Material

HE Shengxin, LIU Kunkun, WANG Rui, ZHANG Erliang, LI Yanmin

(School of Mechanical Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: To analyze and characterize the complex profile of shot peening surface, the three-dimensional rough-

ness parameter was soleded, which could best characterizes the surface morphology, and the relationship be-

tween the roughness parameters and the hardness of the material was explared. Three types of stainless steel (re-

spectively 316, 420 and 2205) were shot under the same shot peening parameters. 27 commonly used three-di-

mensional roughness parameters were used to characterize the surface morphology. The optimal surface morpho-

logical parameter was selected by variance analysis. Then the optimal evaluation scale (800 um) was idertitied

by multi-scale analysis combines with S_. The conclusion that S, was the optimal surface topography parameter,

which best characterized the complex contours of the shot peening surface. There was inverse relation between S

and the hardness of untreated raw material. With the hardness of the material increasing, S, decreased.

Key words: shot peening; three-dimensional roughness; hardness; multi-scale analysis



