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Fig. 1 Localized corrosion location of planar porous structural plates
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Tab.3 Pictures of partial microscopic observations
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Tab. 4 Failure process of the regular quadrilateral structure in
different corrosion periods
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Tab. 5 Flailure process of the regular hexagonal structure in different
corrosion periods
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Tab. 6 Failure process of the concave structure in different corrosion 16 000F
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Fig. 6 Load-displacement curves for two groups of duplicate tests %
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Fig.7 Load-displacement curves of the regular quadrilateral

structure before and after corrosion in different periods
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Fig. 8 Load-displacement curves of the regular hexagonal structure
before and after corrosion in different periods
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Fig. 9 Load-displacement curves of the concave structure before and

after corrosion in different periods
B3R 549 B, BRI TC R it O JR) T 255 3 R 4 43 Sl ke
KT 2925, 6% .12. 9% .6. 6% , e IF 47 K IX B 5 1ok 0 &
W25 3 JR R RE T 43 BRI T 29 16. 4% .22. 5%
21. 7% 53 B B LT R it 5 7 R XS ot 7K 28 g

(22 5, & L DU E S5/ 75 1 R AN SRS 3 RN,
T I A T LU 5 3 43 i/ T 2495, 7% Fi 11 1%,
TE 55 2 J 3 N T # A WE{8) LE s A B T 299, 7%
ERIE A AESS 1.2 .3 AN AT R e ) L is
FOr BN T 29 25% . 18. 9% . 12. 4% ; N [M1TE 45 ¥4 [F]



6 IR S S 3 2025 4
FET BIBETIN T 29 18. 1% 4. 5% .19. 2%, RT GHRAHE
. Tab.7 Maximum load of structure
24000 Y
JE A fLpx Fe KA Maximum load /N
20 000 - ) Period Porosity/% Q H C
z /
: 16 000 - 72 16 000.20 3420.42 3298.54
§ 0 63 18 270.30 8210.07 6 809.87
= 12 000 + 31
= Q-3+ 54 23 810.12 13 548.03 16 597.83
8000 +
Q-3--2 72 13 154.60 2 820.47 2796.67
4000+ Q-3-j-3 1 63 15 816.02 6510.40 7810.22
54 18 310.31 14 000.10 16 298.56
0 5 10
{37 Displacement s / mm 72 15 245.02 3170.62 2 590.84
(a) FLERZE 549 i PUTE 2 63 16 366.32 6700.34 5210.53
(a) Porosity 54% regular quadrilateral 54 21510.11 10 700.71 13797.98
16,000 - H-3-j-0 72 12 386.04 2550.11 2560.69
3 63 13 632.33 6210.54 5409.44
I : H-34-3
z 12000 H-34-1 54 1771020 1180002  15501.21
S fa et ———
~ N——
S 8000} —
= 3 ARTHE
® ‘ H-3-j-2
4000 | ] .
3.1 {rE#&#L
0 . . . iz ] Abaqus BP0 AN [R] LB 38 K Jo) 91 1) 22 FL 4%
0 5 10 15 N N = 8 LT T 0. N
{1 %% Displacement s / mm *Qi:jiﬁ%iﬂ}{k?&*u {E%?&E%ﬁ{j‘*%*u‘[lg ! ’ g I Aj(ﬁj(
(b) FLBR 549% iES0TE (21 JA Tk 24T T b (1 AL
(b) Porosity 54% regular hexagonal F%’fﬂ’lﬁ?&%i%ﬁ%%ﬁﬂjﬁ%’fﬂ{ﬁﬁﬁlj\ Rbﬁi‘}i@ i
20 000[ s P A R TR 26 S B Y, R I 26 e o A BN T
e on0 C-3+j-0 S AT IR DI S T P BE B 10 A FE ol e
. nFE 8PN,
C-3-j-1
Zz 12000f x8 ILME2DHEHRSH
9
-gg Tab.8 Corrosion parameter with a porosity of 72%
— r A7 ¥ =) 7
e 8000 343 C-342 P 1 U L] -
#® Ji1 Mj:d | Corrosion Modulus of Yield Surf
ode urface
4000} Period plate elasticity/ stress/ ‘
number thickness/mm MPa MPa load/MPa
0 L 0 — — 1800 40 —
0 5 10
ik Displacement s / mm Q-1-+-1 0.30
(¢) FLER 549 Py U 1 H-1--1 0.40 1200 26 6.50
(¢) Porosity 54% concave C-1-f-1 0.30
E 10 AEEEBEBY KEmEEE -G ik Q-1--2 0.35
Fig. 10 Load-displacement curves before and after localized X
2 H-1-f-2 0.45 800 17 13
expansion corrosion in different periods
C-1-£-2 0.40
SER R AL 729% B IE 7S SUE 458 0113 0.40
T JE b ¥ g 7 2 BE ) A 5, N NI 45 4 17 7K 2 g 3 H£3 0.50 500 1 19.50
H 5t 5 FLBR R H 63% F1 54% I, 1E DU i1 45 # 32 6 C-1-£:3 045

T B2 0 fie R, TE 7S Y S5 A 7 R XU il R 3 RE
558, A MR 54 4 R DX ot R 4 BE ) i s 7R 41
PG M AR RE O 1 2 AL A5 H AR R IE S I Y
TP AS R BRE 1 e

JE§ b7 EAE TR T R SR e e
iz AR 73 i 42 28 AR 23 X I R ok X3, 2R
i 7% 10 il 4 16 4% C 4% 0 10 B8 e X3, i A 8 5 O J
ok e B R/ Y 3% T o A o XS 3 v A 5



55 47 55 3 0] AR 2K« R RIS T LA ) R 7
TEJRPERLCT , B £ ph A XCBORUR B R I R S0 AR e 13 P8 14 078 . 455 0R , ih

S AL A S, I IR LA 0 1 A L JE M
WE 11 CLLELBRUR R 72% 1) IE N B 454 R
Bi) o BEELIE B G A Y 1R Sk 2 T A A

T 25 A SRy JEC ity [ 52 it 240 SR, 334 P R 2 B 7 B
BEAf, RORE SR R SF 4 1 mm B4 N T A 8T R 47 R
O o JE A SEBUR K odb B RSO S AT T
BLIEAT R 45358

| W gw gw g w e wewewew |
95000:007020202030
02020202020202020 %0
0402020202020202020
e3eq00e3000500000 00
(‘(.((_(‘LQQ aw \Q‘”\A}‘\}
(_((_((_QQL\J\A 0.0, _“'\_j"\_}'
Q( (4( Q( Q.\ \/ \;Q\)_\u\)\_\_‘\j
(,('(,((((,\j\\’\.‘\” 020,50,
92000000909,
B EXEMS

Fig. 11 Defined attribute

RS 4815, 2 AR I8 il , a2
BEAEH 150 mm EHNIA, FEAR 8 A B R ] o R s
M Sl A B an B 12 s, o d 2B i sl i =X
AHEAE T s i P e A MIMAR 29 o B AR M AR
K1 mm/min A9 88 EL AR B, T EB W AR A [ g 24
W, H 2 2o R R T fih SR P — P o 1 e AL, 4
[0 47 Ay %) B 6 DR S R 0. 3, I 36 P s 422 ik 4 g 3 1)
1120, AR AR A% R TR 1T mm 7S TR BT
HEATR 53

12 iR R
Fig. 12 Specimens assembly
it 1 A BR T A B O AT AR AT AN [ 1 22 £L 4G A
MR AETE K 1 53 A, I 9 7R o FLERA S 72%

1E VUSRI 45 F9 7 O J8 0 Je KA B R AEAE TS R =k 5
AV v e Sk A 1) A FH SR iy %, I FR P 1) vl i) 36 0k 5 E
55 1R R AR G AR TR e A F A h AR ] X
B, 05 Il S N TN s AR 2 SR R AR T LA
AR S 055 o AR TR ORI A7
TEMHAS TR B W
3.2 H£RWIE

R ARG 5 0 AR BT R AL
10 mm P 20 B o X B2 B35 o il A2 28 fr - 132 4% it

LA IR B BB PRI H S o 25 57 5 0 Jal S 45 g i 2
He e 5 BE A T T R HE B0 R il 402 i T B 5 TRl — 28

5 ey 2 5 — B0 T TR e A R R R BBE ) 5 B
JEE e R IR , S5 A ) B KRB R AR . A5 k31 98
Ve B a2 S A ), 3 50 G5 ik ™ A= 1) 52
Wil AN PR HEAE o B A il 22 0 A BR T 0 045 2R L ik
B R R, A RAFAE R ZE 0 T Z RN LU ILANT7
T = O RSN , 1P v e 25 T 4 3 e v AT S

_ -3-(-0 fj L
24 000 Q—g—f—O simulation
]\ -3-f-0 1
% 20 000f + (Q) 3-f-0 test
K 7Y Q-2-1-0 f/j H
= 16 000F / \ Q-2-f-0 simulation
Q Q-2-f-0 I35
= ool | S “{ TR0
&= /‘/ VL Q-1-£-0 4 .
® 8 000 1/ |‘ ‘smlulan;) . ~ \\ .
; L ; ) \
4 000}, N —
Q-1-f-0 1% = -
0 0-1-f-0 test )
0 5 10
1% Displacement s / mm
(a) OJEIH
(a) 0 period
24 0001 Q-3-f-1 {lj 1L
Q-3-1 ; simulation
| Q-3-f-1 4%
- 20000 /:‘\ _~0-3-f-1 test
w, 16000 1';/ '_\\ 0 \
Tcu b \ \ o\ 0-2--1 1R
3 | !
S 12000 v“’f . -\'\ \ A2t lﬁj\ﬁ‘\ Q-2-f-1test
& b/ AN R
ﬁ 8 000} i ¥ \ A simulation
/A AN
4000 ; Sy T
7 Q-1--1 i3t 0-1-f-1 ol
0 Q-1-f-1 simulation ~ Q-1-f-1 test X
0 5 10
i #% Displacement s / mm
(b) 215
(b) 1st period
28 000 0 ?}3_2{'2 fﬁlﬁ
-3-1-2 simulation
24000} lf\/ Q-3-1-2 1
- A Q-3-£-2 test
N 20 000} /, e\
2 L 75\ 1--20J7 -2 {51
é 16 000 /’I' \ . Q 1 f2 simulation Q 2 simulation
#g  12000f \ X
ﬁ g \. /./ R\ Q-2-1-2 ik
8 000} \\ 3 [ Q2f2test
] y o N/ T
4 000+ 4 Nty (R U
Q-1--2 1KE S et
0 Q-1-f-2 test
5 10

{3i#% Displacement s / mm
(c) 552
(¢) 2nd period
E 13 FEFLIRZIE Wi Sl & 8- i 2k
Fig. 13 Fitting load-displacement curves of the regular quadrilateral

structure with different porosities

{1 itk A 25 B 7 L 5 QO el o 6 S T e A 388
AL Pl PR SR A7 A — E 22 57 5 I ok DX SR )5 28 ¥
I/ NS R R T



8 HL M i 53 2025 4F

R FHSILEHNEHIIRER NS

Tab. 9 Stress distribution of planar porous structural plates before and after corrosion
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structure with different porosities
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Effect of local corrosion on mechanical properties of the porous structure

ZOU Junling' DENG Qingtian'> LI Xinbo'> SONG Xueli'*
(1. School of Science, Chang’an University, Xi’an 710064, China)
(2. Xi’an Key Laboratory for Digital Detection Technology of Structural Damage, Xi’an 710064, China)

Abstract: Dichloromethane solution was introduced as the corrosion medium by the liquid drop method. Based on the
regular quadrilateral, regular hexagon and concave structures with different porosities, the effects of different corrosion cycles
and areas on the porous structural mechanical properties of polylactic acid (PLA) were analyzed by comparing with the finite
element simulation results. The results show that concave porous structure plate is the least affected by the corrosion cycle,
while the other two structures are affected by it depending on the size of the porosity. The hexagonal structure with a porosity
of 72% has the weakest corrosion defect bearing capacity, while the concave structure has the strongest bearing capacity. The
regular quadrilateral structure with a porosity of 54% is most affected by the single cell corrosion. The corrosion bearing
capacity of the expanded area of a single cell in a regular hexagonal structure is weaker than that of a single cell, while the
corrosion bearing capacity of the expanded area of a single cell in a regular quadrilateral structure is stronger than that of a
single cell.
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