L Hi

FEATURE

FIXAE A Bk, BAH, WZR, F . A KA Rk E A 18CINIMOT—6 5 8% 4 4 ke R I A 5y 49 % B 5 [T]. I
#EH K, 2022, 65(11): 14-20.
MA Yongtao, ZHAI Linbang, LIU Lanrong, et al. Effect of pre-mixed water jet velocity on surface roughness and residual
stress of 18CrNiMo7—6 carburized steel[J]. Aeronautical Manufacturing Technology, 2022, 65(11): 14-20.

R &7k 5t 7 EE X 18CrNiMo7—6 2 Bk i R 1
FEFE FEE B 5% 4 B D B9 22 i B 3

ﬁ*

Oikis L BWIB ', xZR L O L AL, LK W
(1. #8M K5, #6910 450001 ;
2. Curtin University, Perth 6845, Australia)

[(FE] EERAWRSKRSARE TS L, @3 T E AR REE, AR @R E L KA 77 @i - R
SR ik B2t 18CINIMo7-6 S8 R R BB RCR . xR AL EAE RS AR SATeg Ak b, S 4Rk E 5+ &
B % B ATRPEN B R A R R, R R R R e T kAT . R AW, £<35MPa R EEN,
B FERBFEADFABRETBOEIRZRE . MAELER OGRS, AR TR EE K, Ee 8 R E
AR Y e, B kiR E A 178m/s &, R mALR IR K, R R A RATRAR., ZoRBARESERLN

B &, BT RA KA A P AUk iR A 143~178m/s 36 B M B RO ROR AR
KEBIR) : AT AR BN R EROM LRI AR )
DOI: 10.16080/j.issn1671-833x.2022.11.014

GikiE
BB, B, AR AR RE
E&'EO

RIZUMLAR L FBLR IR
e 53 Ak K S8 AL 3 A 2 22 o T 07

A, BERE ISR AR R Z PERE, f&
TR A o IRAA K
PR R Z AR AR T —F A1
BT AR GEUAL RERS o AURE 1k 21 3
AR RE , L o i FURET o B3 T
R IBIEARIE , (AR R R RS 15
BT R A ER A I3 43 A B AR K
HIAUKLR & 77 A E 7 R A
KIS R RS AT, Ja TR KA
UL AE 1o A S R U 5 ALK A
A, e A R B  E by
A T FTTR 5 7K R AL
IKTE BB E PN A0 2 A ik B A A
JE S R KR A N TR S,
AT A 5504 i TR A 28R L B i )
FIER B PR e A IR ) 2 R T i
IRAKSHRARE TR IR A K SR BE
5 el KUREAAT R A, AR A T

* BEWE: R HRREIESE (U1804254 ) 5 R4 = A5 4 F S RHIFI H (21A460024 ),

14 WistBEBAR - 20224F 55652 55 1110]

TIHERENS I B 5 IR A KGR AE 3 =
JEH R s Ab s ¥ A iz
4 R FH AT 5

TE AT TR A 7K B I e v e 2
R B A R 1 3 5, AR
B B 5 5% A N ) R 8 DU T A %
T 58 A 2R B £ 455 Arola % B
FH 5 IR A K 5 X AISI304 D I
Ti6AI4V PHFIAF RS TP, A 5k
NPT VAR P S (EF ST r 54
KERA N ST )20 A AR 9T, 4B
%% SRS /K S X GDL-1
AT, B AR O R
FE T SRR 97 PR REIEA TIF T, R
X 58 38 AP S B s M A T IR AR
5%, #AEE U RHATR A KSR
QAL EBA 4 T AS# AN HEA T 2 Th e
I T B 4% N7 7 B ot S5 e g 3



L Hi

FEATURE

TN, AR AN 3 0 AR A it
TIRIST , ELAA AL A B 44K, TEvk 2 W
W% S5 s % U7 6 P v B b e 2R 2
BEY 52, 18CINiMo7—6 #1 ) J& —
PO A B B A, B b P 3% 17
A A e R R e R 1 AV RE 8
Iz AT R E Rk e, P (1%
R 15 B A B S A B RS L
5 AT Rk A Bh R R
BT A REAL B, R I FF R A AH S
FERD o AR SR FHRITR A A S X
18CrNiMo7-6 Bl 173 2 e e,
FEWFFE S i I ) R S
BE KRR FEAE L 3l i MO AR A K
SFHIAL R 7 R AR 58 A [ S 3 7K B %o
18CrNiMo7—6 1 i 9 ¢ )2 14 RE 1 5%
Wi, SRR A 7K S I eSO 2 B A A ek
T ESH BRIt — 2 i ELE
RIS

1 RERFE
1.1 EAREiR

HTTR A A ST I % 15 flke 409 2% 1T el
M0 Tk Ay KO i 2 b o S5 AL
7 B[] DBy v o PR 20 MR A K
SR oK SRR ek I T KT A R
J iR B R 2 A S A Ak
AN, EL D AR SE AR A i
W NP Ol 3 R Y VAV A B s =
S ) 5 SRR Z B OCR
AT T R A 7K S etk #E b
KGR VERIPLEE,

ISR BN A A an &l 1 R, 5
WMAEHOZ x BRI K, AR
FE S AN, S R B s N .
TR e I PS) VAR R FEAY /= W

r r
pr:f’{“(ﬁj (3] }
(1)

A p PSR AR (15T 1 X, Ab)
HhC i N 75 DA 2 AT R
PRI RS 5 R I A 5
P AT 1] R g 50 o

TE7K S Ll 4R A ]
ST RE e A SAAE A sk ]y T
U AR AR K O 2 A — i PAT 14 T
AR RS ITHE A AT I B K
AR LSl , A AB RS DR A AR L
JE 3B ok ARSI KRR T
¥yt (IR 1 T RAEE SRS
RGP R G s S XA PR TEN
AR BLGE , I S o s B g
HIKEEIR ] poys TEAKEEIE S5
S H s i IO T3 A A D i L s
Puvo KHEH 7 LR 1 ) BT
RN Wil )

pwh:pwcvw (2)
1 >
pwaEPWVW (3)

K, py AKERE; C R AgtE
R " 5 v, KR . TR
SIS (LI ) B5ciE 1 TR RARZ , ALt
3k TA A K s R A R A B
AR S ERAR I I EHH R M,
Y AR, WIS S TR
L FUREZE IR H B AR T EAR
ARG/, T RAR B URLTE FL 7, T
PEF I, FURCAARERIE o h TR
7K B ) SRR T R R
P/ T AT A8 O kR i
i e it R Ao g M AR Hertz 58

Y P

&

=~y
T~

===
X X
>
>

B 1 kERIESHTEE

Fig.1 Schematic of water jet flow pressure distribution
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Fig.3 Normal stress distribution on contact surface
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Table 1 Chemical compositions of 18CrNiMo7-6 (mass fraction)
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Fig.5 Pre-mixed water jet modification system
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Effect of Pre-Mixed Water Jet Velocity on Surface Roughness and Residual
Stress of 18CrNiMo7—-6 Carburized Steel

MA Yongtao', ZHAI Linbang', LIU Lanrong', MA Shenggang', LU Chunsheng’,

SUN Ning', ZHANG Bin'

(1. Zhengzhou University, Zhengzhou 450001, China;

2. Curtin University, Perth 6845, Australia)

[ABSTRACT]
jet modification system. The surface strengthening effect at different jet velocities on 18CrNiMo7—6 carburized steel is

In this study, the jet velocity is controlled by changing the jet pressure on a new designed pre-mixed water

evaluated from two aspects of surface roughness and residual stress. Based on the impact stress analysis of water and shot
in jet, the relationship between jet velocity and impact stress is established. With the jet velocity represented by the nozzle
inlet pressure, experiments were carried out by using a single factor method. At the pressure below 35MPa, the impact of
shot is the main reason for the plastic deformation of sample surface. The surface roughness and residual stress, as well as
the layer depth of residual stress field, increase with the shot velocity. However, as the jet velocity exceeds 178m/s, the
increase of surface roughness is obvious while the residual stress does not increases significantly. It is indicated that a good
modification can be achieved in the pre-mixed water jetting with the particle velocity of 143—178m/s.

Keywords: Pre-mixed water jet; Carburized steel; Surface modification; Particle velocity; Residual stress
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