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[Abstract] Objective This study aims to design surface patterns using integrated programming software on zirconia

posts fabricated through 3D printing. Methods A type 3 3M fiber post was built as a research model, and HyperMill

2021 software was applied to design linear overflow

[YFRm EEA] 2025-03-28 grooves extending from the apex to the base on the post
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[@EEE] T, AlZdz, -+, E-mail: 516021929@qq.com patterned microstructured zirconia posts were designed,

surface. The design parameters included the number,

depth, and width of the overflow grooves. Five groups of
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with the 3M fiber post as the control group. Micro-push-out and three-point bending tests were used to measure the bon-

ding and flexural strengths of the patterned microstructured zirconia posts. The failure mode of bonding was analyzed by

using a stereomicroscope. Results The patterned microstructure significantly increased the bond strength of zirconia
posts (P<0.05). Bonding strength ranged from 9.80 MPa+0.64 MPa to 26.49 MPa+0.94 MPa at the base of the root, from
9.26 MPa+1.08 MPa to 18.51 MPa+0.93 MPa at the center of the root, and from 6.74 MPa+0.31 MPa to 13.00 MPa+

0.71 MPa at the apex of the root. The implementation of patterned microstructures reduced the flexural strength of the

zirconia post (P<0.05), and flexural strength ranged from 378.3 MPa+24.18 MPa to 587.4 MPa+36.60 MPa. The failure

mode of zirconia post adhesions treated with patterned microstructures was mainly mixed failure. Conclusion Pat-

terned microstructured zirconia posts with improved flexural strength and adhesive properties could be produced by us-

ing 3D printing. The bonding and flexural strengths of the patterned zirconia posts can meet the clinical requirements for

custom post-and-core design.
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Fig 1 Patterned microstructure-treated zirconia post sample and its cross-sectional SEM image
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Fig 2 Representative specimens after the micro-push-out test and the fracture modes of each group
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Fig 3 Flexural strength for each group

3 g

AECP B 2 T AR B A R e A AORY H
% T AR Bl 3R T RE SR AR g AL B — IR K 1T =2 18]
(R RCHIL BRI (5 Ml 2 45 45 o T BRI 38 o m] L) 2
AL B RSN L, B SRR T TIT A
Mt B REMIZE G0 A5 Rl WL R K 7Tl 5 4
BUERAMOWEE , L3 NIORGH 1h AR C o

R (4 24 A Jot BE ml e AR BE BB B 41155 ] LA
GRS [ 02 T, SR, KOE W R LR

RZHZ, FTRESREM A ARGR I o 5 A 22 WL i ]
PEAEBE T2 T3 — ol i 38 0 2 T 5 R 42 R 4 = [l ik
AENE SR WEERME R, XA RS
G 2% T % 3 10 A ) B i £ 46 A 0 47 B o S
F T R ACE T R £F dERESRAT T 58 = AR 0
B o DAFE X T & Z2 fh ol A8 10 18 13 o 2 IR B
M, Lin S S LB R B b T4 Fp & 1 P
REIE . =M. B, HAK. SMAE),
S R A1 B S 6 E S5 3R T P 22 Ak Ak BT LA AL
RO A AL SR PG (R S i 2 X B
BEMBL, T I IRSEPR &, AR LR
AT AT, E ST AR AL 4 345 3M
LYY (E2 1.9 mm). i FAE A REHE R,
% R IR T 25 H R rh 23 Z AL Z5 K B 1E TS # 2 1
A 7 AR ORI 24 . AR R ) 5 T T 8 Ak Ak B N AT
I I 7 A R 3% 1T X8 59 43 A FORS #2550 A HE R,
PR I AR BIF 9 355 56 114 T 8 A B 245 4 Ak 1R 1 3 T 4%
RUHEWR 8, FEARREAL BB AREANE (0. 4. 8,
16, 32) ELMHRG Y, HEw A I T8 b ih i K
912N, BFFEM 2R, 100~300 wm HEE RS 322 a) B
AR Z R, K HERE VA AR A 200 pm,
A R AT A 28 A B BRI ) . HE VR VA 1Y)
Vi B SR B W A B A HE R — TR, DRSS R4 1Y
Bt fEARSEEh, FEASHT B R AT Ao o Alh
FWALFR, BT FTEDALERAG AH [R) 0 ] 1 25 T
R . BELEIR

-o- [l 5E - KGR
1 000 = - 30
. 800
g | =
E»( 600 20 g
= &
= 400 2
#r = 10 5
200 4
0 t . 0

MZ0 (100%) MZ4 (113.6%)

L) L T
MZ8 (135.58%) MZ16 (180.02%) MZ32 (269.36%)

P 4 ORHEREE 75 i B e AR AR R AR 2 1] B9 0 R th 2k

Fig 4 Bond strength and flexural strength as a function of the increased surface area of zirconia post
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