m E ﬂ H iE i E ﬁ http://www.paper.edu.cn

TS AZ31 EREKRE FREmEALE

NI, B, A
AT IBRBARFMERFEE TAESR, T FEH (123000)

E-mail: cui-yan0201@163.com
H T KLHRT &AM & F 34464 AZ31 A @A LEF 50, B R e Bt G ik 48
e, ERERM: MR RITA, RB@EAARKKER, BHEREIK LI, AR E IR
ST, F4eE R, £ 5%49 NaCl zoi f, 8id3h dfapiith KL F| o 8 kit
G, WARMIERIR S T L 1.6 45,
XA RAMRY R TR, REEH; 4464, FikiER
P HK5: TGL66.4

1. 515

PEEER BB ORI EOR M SR DILE /D LEa e LEMIEE e
PRPELS T R D AN 2y [PDACS5E ) AR IR BRIt 2 B T AR
PRI AT, 1y H TR ATUSIE 5 M S Rt (L 8 i T B
RERLZE, VAT AifE R B < OO R B vt R T T B E R ) B < N P P — A A 23U T 1)
B, CAAD SRR, SIS AR SRR L B AL RO
T FL RS i AROUR OV T e 7 YRR e B 4 M R A T

S L RR AL B B RE R e AT, B S al, BeiS A AUB At
AR S I Ay o3 Al B A GG, JETT R SRS | R B 457 B i e e T ).
ASSC A ZWF AR K B B 5 B < AZ31 ALGUB SRR Tl RE 122 4L -

2. SEIOMORL R T
2.1 FEHI&

SO T A B LIS S 4 AZ31 Bkt . B 1 WEES 4 AZ31 M4 22 18] g B
—a-Mg 441, % 1 WSS AZ3L LSy o IR IR EERY) I B 15x15x5mm? (iR FE o

K1 84 AZ31 Ml 4K



II' E ﬂ H iE i E ﬁ http://www.paper.edu.cn

X1 844 AZ31 L 84y

Al Zn Mn Si Fe Cu Ni Mg

AZ31 2.5~3.5 0.6~1.4 0.2~1.0 0.1 0.005 0.05 0.005 balance

2.2 SEREEA KRS

S R JT] “Nadezhda-2" S5 L ik sk HL 7 SR BT R T & &tk BB HOY: FE %1
FERLASE ) 5x10°Pa, HL T AN IR 27 KV, #EHEE 5 100mm. kb s 0 1. 3 A
8 X, Jhkialkg I [A] 4 30s.

REFIARE (0 FETH . AT A1217E LEICA QWIN 4 AT 50 B08E 56 it 4 T M 45 g 0 4
XRD-6000 % X HF it _L5e ), Cu B, HFVEE N 20°-100°. #TH 5 7 Hr e
EPMA-1600 % Fi 7 #R% F5¢ .

JE B PEREMIIALE EG&G M273 Bi4% HHTSEM. Wk 2 Fvnsis R =l RZ, S
AR LR R B4R (SCED, BN Pk, RSN TAE M. FHEEEE 1ImVis, H
gt LT Fh R SRR M A I T s . S i R AR Tafel J7RR, b 25 6 i L iy
50~100mV Kcdfi 25 (E-Logl ) 8¢5 15825 R T4 o WAk FBELI R 0 25 11 )68l LAE O~ 20mV/
Bt (E-1 B RIS EL R, AERE AL HEL (Rp). BRI 5%NaCl 2
KW

% 2 R ERE A MRS KL

Z LR SR SR SRR DR WIRES
SCE Pt 5% AL Bl il FH AR A

3. EWHRETTHR
3.1 RIEA R TEE KA L

B2 g5 7RI O 1, 3 R 8 I, BE A< AZ3L sk H T AR AR H S TS
LA Y, 28 ARAR B R SR I BUE ORI 1 k(B 2-b) AT, 3 k(18] 2-c)le fREK,
8 X (18 2-d)i B W A R ARIESHIE R . LS RAN P SR SOIRASTE RIB BB, 120 73H A 7
HL 7 TROBR A A o I R P B B 1 1 DRI g T 36 S PR 22 iy o SR P P PR T 2 — A L
SRRV T B AR R, SRR T3 BB I8 3 3 ek 1 D105k b e 2 e,
M8 £ G B M AR T ) B B a2, XA SR A B T4 43 BRI W)

] 2(b) fE W] S L% BI20 5 A0 B 7 AR PR (K SR IS -- Kl X2 IR WL 1 AR i Ak
S IBU e S 11 it 2 R AP S B (8% N TN S RS L e N R N R d e TN S N EE S s S R s
KRR, Py DB A I RANET LTt 2 KA B S, AR TR AR T, Ik
H RN T L E T AR, BT LR B T 0 AR SR A S 5 ok
BRI PR E REA — 52 R



http://www.paper.edu.cn

Kl 2 844 AZ3L ANk R EC T R ITESE (a-3:44,b-1 ¥R,c-3 %,d-8 XD

SRR B AZS3L FEULEUR A T AL, H BRI (10L) d E F AL 2] T (002) fitifi »
B R I I DR T 2 5 L s R A I AT R W LIRS, AR AR o E(100) A 1=, 3 K
Jik AN 8 YRk R IR i T 1 KR ARG RE . BEAE KR AR N, (002) d i A 1) i £
FER S Yy, Xt i T ACRI R 5, AR RS 1 PR e [ R A TR )

ML 8pluses
S o
]
E, 3pluses
= N
3
£ 1pluse
- A
initial
,__L__@_A
o = -
g8i _ = - sod
= s oS < ™ —|<
= 5 4 286888 8488
| | | | || ,
20 40 60 80 100
2Theta/degree

B3 skt i AOAS R B BT TS XRD 453000 Lt



DNERFEXETE
32 MALRS T

http://www.paper.edu.cn

K 4 ﬁm%ﬁ%?%&@FﬁﬁmAm%%au@ 3k(b), 81k(c))

B 4 2B < AZ31 SRIUBK A L T ARAC B (IR BE4R, 1, 3, 8 IR)II oM 41 27

K. WTLUE HH#GEM X (HAZ) MR EISE . ESE N SRIEAN K, Xl FRIms i
AL RE,  SRRLRAS M A K3 )

ME B & WA DA, e s LR R S, BT R & K.

(Count)
al-Ka

(um)

Es% ﬁABl@MAE%%W
Figure 5 EPMA image analysis of Magnesium alloy AZ31



II' E ﬂ H iE i E ﬁ http://www.paper.edu.cn

X E T HL T RO B A A SR 2R T, R I AR e RS B AR A T R IR
(76K, Mg HIE P H AR R Al TR K. B Sl IR A 1078 1k, A5 80s 42T
%

3.3 & ik

2000

1500 -

1000 -

500

0}

Ek(mv)

-500 |-
8 pulses

-1000 |-
L ulses
|mm/ﬁp
-1500 |- >

1 pulse

-2000

" 1 " 1 " 1 " 1 " 1 " 1 " 1 "
-8 -7 -6 -5 -4 -3 -2 -1 0

Logl(Log(A))
Kl 6 B4 AZ3L A AL AR gk kAR, 1, 3, 8 1K)

B 6 S sttt ik b A BE R R RS AL IR AL IR 2o b it B BRI PU A Ih 2 Ak T ATk
ML, B-fkih 31K, C-Jsdftt, D-fkih 8 k. MK 6 eI LUE Y, Bkob 1 A1kl 3 ¥k
(K JE8 ek LA B SRR PR AR o PR R T M B IR R N 17 B e, e A Rk LA o
K. Mifket 8 KRR I GIE D, U MRS Bl R i AR 1-1483my T E] T
-934.4mv, R HLTTADN, BRACHBEIG O, TXSERRUE ] T R o R o R )
L PR Ry i RO B e S BCR IR T R IS T, AR TR T SO 1A A, T
T 1

4. iR

e UL SR B (S S VR RL ) ) LN 2 TR -l i s W VAL (S B S = T
DU Sk =, LS RS i O BOny N, HE PR S R . E 5% NaCl i
B AR AL 2 S Rkt 8 AL BRS,  p E B AR T 1.6 £



II' E ﬂ H iE i E ﬁ http://www.paper.edu.cn

SEE

[1] Kataoka I. Super Smooth Polishing Technology for Aspheric Mirrors[J ]. Journal of the Japan Society for
Precision Engineering , 1998 , 64 (7) : 983-986.

[2] Song G, sodium chloride Atrens A, Wu X et al. Corrosion behaviour of AZ21, AZSO1 and AZ91 in
Corrosion Science[J]. 1998, 40(10): 1769-1791.

[3] Bonora P L, Andrei M, Eliezer A et al. Corrosion behaviour of stressed magnesium alloys. Corrosion
Science[J]. 2002, 44(4): 729-749.

[4] Song G, Atrens A, Stjohn D et al. Electrochemical corrosion of pure magnesium in NaCI[J]. Corrosion
Science, 1997, 39(5): 855-875.

[5] Udhayan Devendra, Prakash B. On the corrosion behaviour of magnesium and its alloys using
electrochemical techniques[J]. Journal of Power Sources, 1996, 63(1): 103-107.

[6] Guo X W, Ding W Jand Lu C. Influence of ultrasonic power on the structure and composition of anodizing
coatings formed on Mg alloys[J]. Surface and Coatings Technology, 2004,183(2-3): 359-368.

[7]1 Hashimoto K, Kumagai N, Yoshioka H et al. Laser and electron beam process of amorphous surface alloys
on conventional crystalline metals[J]. Materials and Manufacturing Processes, 1990, 5(4): 567-590.

[8] Nobuto Y, Hiroshi N and Ari I. Characteristics of ion beam modified magnesium oxide films[J]. Thin Solid
Film, 2004, 447-448: 377-382.

[9] Shengzhi HAO, Bo GAO, Aimin WU et al. Surface modification of steels and magnesium alloy by high
current pulsed electron beam[J]. Nuclear instruments&methods in physics research section B. 2005, 240: 646-652.
[10] &fatr. smimbka il T R S AR B E AU D). R LR # i L 2 A28 5. 2003.

[11] RER, XHEE, A8 HaE. D24 i 1 WO I M E UM sl B 5 PERERT T[] #%4%2002, 25(9): 758-765.
[12] . 208 S BE & eomiat ikt i R I PE[D]. RIEF TR 2271 3. 2005.

[13] PR, SUAUR SRkl o AR T T FE[D]. KB TR 22428 5C. 2000.

Surface modification of Mg alloys AZ31 by high current
pulsed electron beam

Li Gang, Kuang Jun, Cui Yan
School of Material Science and Engineering, Liaoning technical university, Fuxin,
Liaoning (123000)

Abstract
This paper has studied the influence of high current pulse electron beam to the magnesium alloy AZ31
surface morphology, cross-section composition and corrosion resistance. The result showed that with
the pulses changing, the surface presented the fluctuation shape of appearance and had volcano pits in
local place. The components of the cross-section had hanged with Al element increasing. In 5% NaCl
solution, the corrosion resistance after 8 pulses enhanced nearly 1.6 times compared to the initial.
Keywords: high current pulse electron beam; surface modification; Mg alloys; crrosion resistance



