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Tablel Mechanical properties of various implant materials in comparison to natural bone®

Properties Natural bone Mg alloy Ti alloy Co-Cu alloy Stainless steel
Density/g cm™ 1.8~2.1 1.74~2.0 4.4~45 8.3~9.2 7.9~8.1
Elastic modulus/GPa 3~20 41~45 110~117 230 189~205
Compressive yield strength/MPa 130~180 65~100 758~1 117 450~1 000 170~310
Fracture toughness/MPa -m*/2 3~6 15~40 55~115 N/A 50~200
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Fig.1 Corrosion morphologies of fatigue failed as-forged samples loaded at low stress amplitudes: (a) back scattered electron images of

corroded surfaces; (b) SEM image of fracture surfaces; (c) cross section OM image; (d) typical 3D optical images of surface

morphologies!!
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X2 BT A A B O AR R A A B I R o A T A
W, S SN AT, WA B . R A
I AL (8] A 2~4 ho TR G562 Mg-5Y-
7Gd-1Nd-0.5Zr(EW75) & 4 347 # & b 2, R I &
JG EWT75 & &5 AR HoR A, 5 AR H
150 wm ¥/ K 30 pm, EIE A AT 85T, bk
HLiH 87.9 pA cm?ig/b 3 46.4 pA cm?, & &Mt
PR AR . FIRE, Ye 2SI AZ31B B4 it
ITHE A R AL AL FE (USRP) , RILMBLE 2 H 4
T B 98 1 A I A5 B 7 2 1 R R JES Tk RE A AR T



%59 W

WRIELESE: B AT R EE S Ve 5717 AT Ut

- 3381 -

2 USRP b3 )5, &4 RITHKSEE K 91.8%, K2
T VA N B A i YA N A ¢ 1 R B 4 9
64.15% . T Liu 2 F % Bl 43 T4 4 )5,
Mg-Gd-Zn-Zr & il i 3L A #5484 14H LPSO (K J&
WA FHER) 458, T LPSO MINAEES S i, A
FAESH 2N, B B 0 B AR /N AR R
V2% VR A JS ot (0 B . Chen 250715 T 2% T AL A B
4P (SMATed) AJfAE AZ31B 84 &4 gk i %
T, TERON TR X3k, FFORE R LN Ty, (FHAE
A NaCl B (3%) G il 57 5 a4 v (M
JIMRAE B OB ED o MR ) IE{E N 160 MPa B,
3 mm-SMAT & &85 ikt 2 mm-SMAT it &
YLD BES, BRI 2 MUER.
AR, AR Pl T MBS BE 4 4 T d kL 41
1, AR BN R B AR T 2, $R T L
PESFOREE, F 1>10° Y5 A dr N, B i 55 s B £
Tt 14, h 31.62 MPa #2271 % 39.81 MPaP®l, 7T
B/ 1 D Dot i BU R R > st 1T 0 AN B G v 3 1]
BRI RSED) o AR M A, RS S
B A ok 55 1 g
3.1.4 RE@EE

B 4 3R T M TE S B A G R R P R R Rt
b SERALBE D S i . A T A A R
b5 LA S5 B B v AN S T 0 AR TS PR VR R . R
i B ARG WL o T IR 2SS R T IR S
G [ AR S R PR (0 A 2T B0 IR R A AE R 2K
AMER), STENEYIL M B gL R R b, e %
BeRM, BREEASERT UMM, PN
PENT A, SRR B, AR B
o1, Ca-PiBJESH Cafl PEANKMLFE LR, AR
Y M AE KR S S U T R A R . R, B
W 45 K AN R B R A IR R 2 T L. Lin 20500
MWK HGE, FE AZ31 BES &R T A = A R
#} (B-TCMP) AR BEE GIRZE, KIWESRER
RO Sk, T AZ31 A e ik . 2K B
WZIEH 140 CH, HE&IREZERABL(20.88 £1.60)
MPa [k 45 5 5 (1) [F] i, 38 LA A% i BEL 475 (1197003
+152.817) kQ -cm?,

Prabhu 255U il fh 2 4k ik (AT NaHCO, 32 15t
%) fE Mg-4Zn R EHI SR, RS SESRT
A% AEKAITE SBFE R AT A . ARG HRE R
BaRERAEMS L PEKEW, pH E -T2
1%, e ELNRERRIMIE SBF Sk, [
I, V55 B 5L A T 19 SBF 2 5 8UR 3 5 ik 1 R 4
pH B L FE, ik e A B 2E S b, Bk — b

. (HRAELNIRES S B ABEBERNIE M,
IR AT RE ko . Ding 2545t s M Mg,Ca Xt
Mg-1Li-1Ca & & AL it pe g2, K IL 2
L MAO (%5 & PR L) IR EAU AR R IF4E
WEAEM, B EYER. BEEE&REMINENLER
F AR SR GG TR S I e A B . 2 LR
AT 350 — 777 i 1 0 MR B A G, 59— g A o 9 57
ZLLUIH AR DL BB ol o A o X R T el e
Y (Mg(OH), %) MEMR S ENLBRE M, . KL
B R ~F 25 BE Rk /D . Khan 2512050 b 2 #r s 5 7 A
WAL AL B JE AMBO B & 4 7E A [F]E £ (55%RH A1 80%
RH) A1 5% NaCl ¥ H i8R i 55178 (f=20 Hz,
r=0.1> . LI RIAFELBHAAIEE NaCl BT
JE b 98 5 W PR 43 0l PR S RFE D 20 MPa #2131 50
MPa. IX & B T % A AL 3 = A= 0B Ak 2508 B Ax B A7
OSBRI b 97 9 . Uematsu 25 0%Nt 44
Hi/% 2 DLC (diamond-like carbon) X454 4 J b
FAT N CES R, =19 Hz) M5Em . Wk
Z W E R E A BSEUE B SR 2, 3012 pm 1
% J7 DLC M2 5k b RSF 43 AE 10 F1 5 pwm i 4, N ER
JZ DLC ¥ B0 1/3 1 /4. 142 %) 12 um,
Z )7 DLC JEn] BH 1k fi ioh i 4 b Ak, 4 v R S et
I 57 R T . M R RE B 0 B AR 2 2 T gk 2D
JE B[ . Peron 0% Bl it 5 T Z VI (ALD)
Hil £ 100 nm AL B IR E S TR SCC UK
P, HRKERTRERMES 2 FL 5, AR
T AZ31 H&MEMmMERE (MAEER 2.6x10° s,
37 °C SBF) .

3.2 RER

AN ER A AR Dl A A B S e E ) — AR AR
TR FESN R R R . B ERRE T, €
BRIN R 2= PRARBE & & 10 JB3 k% 57 75 A o e I AH 5] 70 A
BAr, RO pH RUES RS IR S (Rt sl
) B D B AR, T L L S e 5 0 A
3.2.1 S ATEA

T AT 6 R0 28k i L 2 %o 4 S A R S Tl 57 1 g
AR ST AP =0 I - DN N NSRS 22975 =)
2, AR, R DAY,
WL IR A B ko 57 6 2 T T B b B i B 2 Al
TE R AT T HEAT (0, A R B — TR %k (5K Ay ik -
JE4) REALEE A 4k P 7R 2 3 AR .

F T G b 57 2 — P BE A T AR AR B 5, BT RAm
BN R EL B R A A I R U 5 R . R AT 2
% FR) JE3 b B TR) R R et A S5 T ek 28 A X AN P
B [F) A A 1 FE D0 JE3 ohogpz 55 4 S0y g . 491l 4n Rozali
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26515 9% AZ61 7E NaCl (3.5%, J5i &> %) i jig fnke
WTAT N, ROUESINER, Ry EERmk. &
5 BV BT MG S, 1 AMBO B & e = IR
SEMET, BEINEATER ML OmEmE S 1~10
Hz) , W5 diii, X2l MBI, =5+
(4G B I R 5 R R OB, AR A, BB
G sk 55 3k R P AR AN AT S R S AR T g E R AT
TR, JE kA B SR R B A A 1 TR 9 AT O
MM A — B B, I 06 P R A R R R 2 5
Wi JE3 fe g 57 T K . He S5EPME Ft T L6 R R R A7 A5 A
WE, FES Mg-Gd-Y-Zr B4 4 ihok 57 4 7
Y AT N (F =50 Hz) o RIUAEARDEIR N J7 n ki,
BETH VRS WS, 9% 9 S SO B TH W RS T AR R
JE. fEm AR SIRAE T, R /5 A 75 AL & kL
AW BT, T e W R SR LA R S R, R
S R] 06 PR kA4 T LR B L, DR U S e 5
LU HH RIS R SR T ORI T . JLF
B A B3 # b ic &5 A% R (G1-7) Frda n (1 2L 1H
A, IXRATERE /B R O RS,
AT R A, R R R S SN A SR .
322 MAFBZAE
JEE A B R SR AN BT L VAR R BT R L R
By RAREE . TR A B 0 4 5 A 85548 B 35 5 AR
JE& U 55 AR ORI . Maltseva 2507 o JR A7 4z &
JEREVEBE T Mg K AHJE AT ] Mg(OH), I8 1L, &
FABEAE K IR BN )% SR TR R E pH B AH
X, BEMBEAKD SI2EAE pH=13 I 2Lk, FE
N ECZIR, MAE pH=7~10.5 I A% TH [ B 32 B, H
A KB J R D, AR R T AL H BBk R A 1
B TR A R R TR AR 22 R
B b A RO B A 4 (KR i 4 . Jamesh &g LE T
Mg-Y-RE fil Mg-Zn-Zr & 4:1F SBF Al Ringer’s ¥ i+
R R, ROIER MV EMm B, 2 e &E
Ringer’s ¥ i 9 BT 4 LEAE SBF A 6 f5 0L B 1%
Je T WE43 1 ZK60 7E Ringer’s ¥ VURIAS 0L 44 ik o
ANFEE =Y ool e B A R 5 Al Mg(OH), BL &
Cayo(PO4)s(OH),, Cag(POy), 2H,0 #1 Mg(OH),) Fr#k.
4k, Bian 2R % T Mg-1Ca fl Mg-2Zn-0.2Ca 4
BEETTM SBF HIEMIES 1T . KO Mg-Ca
A Mg-Zn-Ca 8 & e 7E 2 P I 5 Tl 55 iR - 90
MPa (4x10°7i¥F), T{E SBF HH (19 95 2R 43 %) 4 70
H1 68 MPa. iX 2 H T2, oM 4L 26k i Fl ) %
SRS R 9 RELL, TMAE SBF Hf, T
G o 57 RS T . 4k, Chamos 25 0H 7t 4L,
il AZ31 BE4 4 1Eh Z5 PR b — s B[] F 8 ok

57 MERE, HgR T M PR R B4 50%. bR T £k % 3455, Harandi
DB S R B IR A AZ61 5SS 7E AN [ 3R v
(8 o 55 kB, JF S NaCl BRIEXTEE, KPR FER
9% 5 PR TEAGVEFE . R E . NaCl FR8EH K IR BRI
FIRE, Liu ZPSIRF 500 b 7 A T 0 A S 230 I 35 R 45
Mg-Zn-Y-Nd & 47 SBF Al 1% 55 47 9 (E
4), MK 4 AT gL E] Mg-Zn-Y-Nd 78 35S b 1% 55
FRZ1%% 65 MPa, 7£ SBF HJCHA W (9% 57 B FR 5 ot
W97 F o 5N IR R R R R KR ES S
(109% 57 24 S0 BT A ORI RE 51 &S i, T B g J ik A
ZUfE e SBF J& i 57 R 8UY B AR A J A o

4 R 55 I O 45 4E K B S AT

T I 43 AT S b g 57 BT 1D S ek A A R AR A
AAUAT DLt — P IR T & 6 8 Tl 57 RS AE A e
PIFIAEE, T X AR SR A 40085 & 4 70 1R P9 30 55 o 1) 65 et
9 55 W AT BT B B S kg 5T T BN ) S
T T P, TG A R PR W SRR . 7R AN [R) R T PR A5
W, MBS R IR ST, B 4 1T T 57 I 24458 5K
FE T ONT BT AR TR, DA T A
Wl R A W R
4.1 FRIBHTH

HTSEEE&NEAEH AT WS, S
G Eh FEAARMNERRME, SEZBME
T 0 A8 ) F U 57 R L R A AR R o MG B
2, JURRAE R W LE U 82 3 B 2 BE 6 B R R0

Wang 228155 §7 Mg-6.7%Zn-1.3%Y-0.6%Zr (T4
[ % A 3D 7E 3.5% (J5i & 70 %) NaCl = (1) Ik 50
(B 5), KRILAE &N i m# (&l 5a) MK )
Mg {EL 0 %% CIE 5b) (1) W7 11 355 45 AR ARL ) G 41 il 22 5 B

120 aAir fatigue
< I . #SBF Fatigue
s f
=100}

& L
s |
= 80f
= [
£
< 60| o —
w
g [
@ 0L
10° 10* 10° 10° 10’

Number of Cycles to Failure, N¢/cycle

Bl 4 HEA Mg-Zn-Y-Nd 84 &/F SBF FI S H 1) S-N ik
Fig.4 Stress-life (S-N) curves of extruded Mg-Zn-Y-Nd alloy

in SBF and air
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ATHEWT B S & 7E NaCl & b i W 22 485 =00 Jifg 14
PR, FRE, Bian ZU M HP-Mg w5 % 5
Wr o, 7E H G A X R BLTE W R EE S, 3
B ORI 2. T Sajuri ZEUASzIG KBRS
AZ61 % — B B GUR R € a5 /& 30~50 um, JB
I b A B T 3R
4.2 HERRIBHIH

Harandi 286 5t %4 AZ91D &4 7F Hank V47K
R TR 57 WT AT R, Wi B A B R iR 9
EMAHEMAE S (K 6a. 6b), Harandi #Ell &
SRR LR 05 W RN S AL AL (R AE H R A o
Wrsd. [FAIFE, Tokaji s3] AZ31 BiA &SR
CREXT IR B 80% A LA b AR i Az AHABL D o4k fide 382 Dy 4 01
Ko M Tokaji it — L MWEEH|, FEHEMN 85 MPa ]
TEIRRE ST, AZ31 86 &= 44T T 0] WL as i # 47
ML, PRI R AT, TR RN 5
2, Jiang ZUYHF 5T 7 Mg0.5- Zn0.2Ge 54 4 7E 0.5%
NaCI(Jiit & 4 %) i 25 3 7 /K RN T A SRk i i
(IJE i 57 Wi I %, TTIE M s B R g AR X . R/
QY R XA IS B R X . fERGY R X ] W gL E| A
YU/ G B 0 e P A T, o gk X ECE A 4 SR A
) B3 SERRAE, T I A D A

KI5 KN MR AR = 82 ) MR AE A I T4 1k i 23R
Fig.5 Fracture morphologies of T4 specimen under high stress

amplitude loading (a) and low stress amplitude (b)®®

Kl6 AZ91D B:&47E Hank’s (J& BSA) ¥R % Hank’s (5
BSA) &R I 1 T3
Fig.6 Fracture morphologies AZ91D alloy in Hank (BSA-free)
solution (a) and in Hank (with BSA) solution (b)™®

4.3 REWH

PARFR AN T T 20 DE— e R BB A 4
B AR RS, @dReEAn T TEE,
BEA SIS 5y W 7 N2 RO AR IR A
Wi . Ghorbanpour Z:USHE 98 %6~ WE43 (T6)
BA SR AT N, KIAENAZIRETE 0.6%~1.4%
a1 PO S W= A T =S Y TN e I e Y T
o [FRE, Jafari ZUCVRHIZ 400 C N Rk Ak 2 i
MgZn1Ca0.3(ZX10) &4 fE m-SBF 1 & th)% 57 Wi 11
JRUKHEIR , 2 S P T, IR Fh Bl 4 o TR
XA TR RS R 5 4T AR S A, BRAG AR
Kiffe, MG SELEEA. FES Mg-Zn-Y-Nd®
75 SBF Hh {1 Ji e 55 W7 11 S uKkoBiIR HLEL A 40/ g B
(kBT ISP R e TEA T v

5 HEERMESHFwRN

VAR, W T8 25 & R B [A) A 8 T 5 & 4 10 s
TR ST A . X T HLANIE ST, 2 R A Manson-coffin
A Basquin 2 F I BE G 6 AL 5T TR T2 ok
97, BT HE IR, HAvARH S 8w s, >k
5.1 B3 57N

H AT, Manson-Coffin F Basquin +& 55 & 4 fiL & #
il JE ek g B T iy TOUON () 42 gL R . Basquin 557 AN
Manson-Coffin #5284 55 il )8 F T~ 5000 7 77 0 7 A 428 il
(A J 9% 95 7% s L . Basquin 27

FP=Aceq/2=0"1(2Ny)" (16)
X, FP R S &, of fl b 2 5K oK B b/
JE 9 57 A 5045 HE IR BE B 4 L R % 57 9 B AR BRI
IEE 57 9 EARHL, oeq RN TT, Ne 955 7560,
Il 5 180 4 7€ PAJ\ T A f K BT N 7 BRAE RLRE /7, Von
Mises Fif 7671 Ak . & 7 Jy Peng Z"813E T Basquin
AR, B Mg-3Nd-0.2Zn-22Zr ) S-N B £k 15 2 bRy 55
A3 R EE o H T 55 B0 [ A ) B ek, Basquin
B A5 SR 57 A5 &

Manson-Coffin /A (-

BTN, ) s (2N, ) a7)

X, A NERIRTIE, of NIETRERE, Ne A
WS AR, E ONIRERIERLEL, b NS RRIEIREL & A
W7 IE T RE, ¢ NI MR AL

Li U&7 AZ91D 4441 Manson-
Coffin HiZkEEA SR ti&kwa. B 8 BT
Manson-Coffin $l 4 il 28 F1 5 B % i 16 L, 74 39
CONF10%) 4006t 28 WA 1 S PR o 57 75 i
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\\\O Calculate fatigue life
o™ based on Eq.(16)

=
o
(=]

Stress Amplitude/MPa
[e]
(=)

[*2]
(=]

Run out

|l oAs-cast
©T6

40 . - . -
10° 107 10° 10° 10’ 108

Number of Cycles to Failure, N¢

7 Mg-3Nd-0.2Zn-2Zr SEFR9E %5 7 i (Ny) 5 2% T Eq.(16) 17
SR A L AL
Fig.7 Comparison of actual fatigue life (Nf) of Mg-3Nd-
0.2Zn-2Zr with calculated life based on Eq.(16) "%

0.8
S-N curves
N
AN AZ91D-T6 alloy
Eq.(17) \Q“ Q20 °C: casting defects

@20 C:slip bands

0.4}

Strain-controlled fatigue test
Eq.(17): 6,'=317; ¢'=0.0118; b=-0.1; ¢=-0.32

Total Strain Amplitude, Ae/2/%

107107105107 10° 10° 107 10°

S-N curves

Eq.(17) AZ91D-T6 alloy
{150 C: casting defects
4150 C:slip bands

0.4}

Strain-controlled fatigue test
Eq.(17): 6,'=247; £'=0.0705; b=-0.09; c=-0.21

Total Strain Amplitude, Ae/2/%

0 . . . .
100 10° 10° 10* 10° 10° 10" 10
Number of Cycles to Failure, N¢

K8 AZ91D bRy 75 75 d Al Manson-Coffin il 75 iy ih £&
%
Fig.8 Comparison of actual fatigue life of AZ91D and predicted

life curves of Manson-Coffin"®

5.2 ZHES AN

2 R 57 T 0y LT3 N AR AN e ik
3 M. M)A T Basquin A, K ZHLRA TS
RO 3 i (A Bl L i

3% _ (2N, Y (18)

b, K ARMEE TR, b 57 IR oy
NN T) R B BY B /8 Von Mises 5

WM RBIRN F1) o RiASEEEET Manson-Coffin AR,
55 R 3EARAL,  TRREAE F 22 Bk A T 19 S 208 e A
AR B A N g A

A% gt (2N,) (19)

o, e ¢ 4l 2o b Bl R AR 9 55 106 4 IR A
FH 57 5E PE R BRI 55 SEPEFR B . 0eq AR,
AJ Y B KB R AR B Von Mises 25 RN A4S
Jahedi 25BN AR IR 55 B IR 20 s A s S A0
BIYIBN, FS VR (0 42 H 2% 18 31 I 57 18 ) B Rk 1)
J; A Al B K BY N AR R EL; 1T Smith. Waston AT Topper
WA R 3 R R 242 R S0 e K 3 AR T A
Jie S E, DRI ST R B R I A K S AR TR, TR
I 36 75 51N 5 KR AR Y ] DA R T P 52 B K Y
Yu BN T Fatemi-Socie (FS) #EN, il it &
Prk AZB1A BE & < IS A s 4ii A 2 1 e S 56 4L
s, "B =sHkgtsg (M, AUEAK:
(FP-FP)'N, =C (20)
X, FPRINIET S8 N AdE 57 A FPo, v%DC
NIEE SIS AR AR B R . RS EMEEA T,
o O N AR, 49 B B R IE 5T S 8L FP, J&Tfﬁﬁﬂi
Eq.(20) T % 55 77 iy o A - 1 4 52 36 HH 40045 4
FP,=0.00184, v=2.34, C=0.0215; Ifijf§¥ %% sSzigrp
(45 5 %05 4 0.00 285, 2.18 £l 0.0326.
Karparvarfard 25:®2=Z F Coffin-Manson 4% 55 15 7
FEE T BE &% 97 B ) Jahed-Varvani A5 % B §1L T

ZK60 & e AEANF R R e T R Mg 57 4T . 3
Hr, RERIE ST N
B C
AE=E!(2N,)’ +E/ (2N,) (21)
= 0.1 Extruded AZ61A baseline date
(%] 6 Fatemi-Socie
E 4 o Ten-comp (Path a)

S & Cyclic torsion (Path b)

— 2 — (FP-0.00285)*® N;=0.0326

o == (FP-0.00184)*** N;=0.0215

4001

S 6

S 4

Il

& 2

10* 102 10° 10 10° 10° 10’
Number of Cycles to Failure, N¢

K9 1BIEJG SWT FRHEM 2R 57 4 i

Fig.9 Revised SWT standard and actual fatigue life ®"
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H, Ees By B C 0 AARRIE T 0 E KA. %57
SRPEETRHC. IR VI R AR T IR S, RN,
IV IR T B S0 AR, L TRIAE B PRI 7R £1.5 SR
M, T1fi Coffin-Manson ¥4 Tl 4 v it +2 FRFR .
6 B 2

ARSLERIR T T A SR AR W R T R AR S 4 R ok
PEFFAT NI FUE T, B S % 57 I L BUH A HL
fil. oy RE. FHar i, W oogsi Al F B
Fo RMEZ, MBS SR g T g 80 B R A
ST AT B TR S5 RN AU AR PR I, DA e I E R R
SPRUE AR S A 2 KINER . TERF RS
X BE A 4 I T I S % o (H R IR AR £ 1) R
Ry o

1) N TINEE A I T o7 AR, HRIREETTIZ
Kokt , RALIE R 0T RO R 5 e O0 R AT 2R
TMRSE S BRI R iR A R R Bk

HERR MR,

2) HHTX G 40 vl 57 RS0 AR AT R R 5T
B, BT BT A BB A SRR S o AR
IS (AR AR MRIEREI. RN
TR B G 4 LY TR LI AN 25 44 AR

3) I BLH XA S AE L N AR R
T 57 AT NI I o 5 NN T ST YA TE N AR AL T 3
S ATHE T AN ERR AN PR AS AK S2 AR I B A A
FHURA AT, 17 B A BB 22 it o Pl 5 22 14 28 o A
PLEE A TR N 52 B B4 far 0 4E s JF BAE A
Hank’s. SBF. NaCl %5&ihA s 40, & E
I 5 5 2% () NI, TEIEHER I SR A & I A
YITEAR N (R rh B AT . DRI, 75 LN AR AL I M LG
AT RS, A BB AV R SRR, A R
TR b ISR B R P PR JE T o A o

4) ISR R BB A E 1R Tl 57 HL S5 8
TSRS R URUR B L A DL S RS AR 1T AL
HlZ BRI 43 0 BN A AN R R AL &6 ol
g il

5) BLM B, W TC A B A 4 N T 6 T A
TR, M 5T YERE I U D, TR A & ME
A [ AT R N A 55 35 2 AN TR L . AL T
J b e R AR A A AR . X TR R AR UL, B AN
GG ok PR N T 57 AR A 1E N FE 2T N
{14 5 M) 2 o505 A R B8 T ol 1 225 ) O B

S ik
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Research Progress on Corrosion Fatigue Behavior of Biomedical Degradable
Magnesium-Based Alloys

Chen Liansheng®, Zheng Yagi®, Zhang Yuan®, Liu Yun®, Li Jingyuan?, Tian Yagiang®, Zheng Xiaoping®
(1. Key Laboratory of the Ministry of Education for Modern Metallurgy Technology, North China University of Science and Technology,
Tangshan 063210, China)
(2. School of Materials Science and Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: Magnesium-based alloys are known as the new generation “revolutionary medical metal materials” due to their better biological
safety, excellent mechanical bearing effect and controllable degradation rate in vivo and in vitro. However, the corrosion resistance of
magnesium alloy is very poor under the humid atmosphere. Especially in a complicated human physiological environment, implant
materials need to undergo the synergistic effects of dynamic alternating load and corrosive medium. Thus, it can cause the mechanical
fixation and mechanical support roles of the Mg-based alloys to decrease dramatically, resulting in the premature implantation failure. As a
result, the coupling mechanism of applied load, frequency and corrosion factors affecting fatigue failure of medical magnesium alloys was
investigated. In view of the quantitative relationships between corrosion fatigue life, fracture micro-zone characteristics and corrosion rate
of biomedical Mg alloys in vivo and in vitro, the microscopic mechanism of corrosion fatigue failure under cyclic loading was described.
Meanwhile, the initiation and propagation mechanism of fatigue micro-cracks were thoroughly analyzed. The improvement methods of
corrosion fatigue properties of Mg alloys were comprehensively summarized, and the application prospect and development direction of
biodegradable magnesium alloys for biomedical use are forecasted.

Key words: biodegradable Mg alloys; corrosion fatigue; fatigue cracks; fatigue life; fracture mechanism
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