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Fig.1 Schematic diagram of modular mold
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Fig.2 (a) Mold core processing and surface morphology (b) schematic diagram of the preparation process of micro-structured parts
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Tab.1 Process parameters used in experiments

Process parameters

Ultrasonic energy/J 400~1200
Welding pressure/kPa 100
Holding time/s 8
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Fig.3 Replication rate of micro-structure at different ultrasonic

energiesandthree-dimensionalprofile

Tab.2 Replication rate and roughness of micro-struc-

turedpartfabricatedunderdiferentultrasonic

energies
Ultrasonic Replication Surface
Sample

energy/J rate/% roughness/ym
1# 400 53.7 3.49
2# 600 83.3 1.49
3# 800 92.1 0.91
A 1000 94.6 0.87
S5# 1200 94.1 0.86
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Fig. 4 Replication rate of micro-structure at different welding

pressures and three-dimensional profile

Tab. 3 Replication rate and roughness of micro-
structured part fabricated under different
welding pressures
Welding Replication Surface

Sample
pressure/kPa rate/% roughness/ym

6# 70 88.7 1.02

7# 85 90.6 0.95

8# 100 94.9 0.88

O# 115 96.5 0.85

10# 130 95.2 0.90
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Fig.5 Replication rate of micro-structure at different holding time

and three-dimensional profile
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Tab. 4 Replication rate and roughness of micro-
structured part fabricated under different
holdingtime
Holding Replication Surface

Sample
time/s rate/% roughness/'m
1a# 0 83.9 1.37
12# 2 90.5 1.12
13# 4 95.6 0.88
14# 8 95.7 0.85
15# 16 95.6 0.88
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Fig.6  Micro-structured parts and surface morphology

(@) : U shape; (b): semicircular (c): V shape
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Fig.7 DSC curves of PP treated with various ultrasonic energies

Tab.5 DSC parameters of PP

Ultrasonicenergy/J Tm/C Tonet/C
400 168.7 159.7
600 168.4 158.8
800 168.3 158.2
1000 167.8 157.3
1200 168.4 158.1

Fig.8 XRD patterns of PP under various ultrasonic energies
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Tm—TonevC Tpc/C Crystallinity/%
9.0 116.7 34.7
9.6 116.9 33.9
10.1 116.6 33.3
10.5 116.9 323
10.3 116.8 34.5
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Tab.6 XRD parameters of PP under various ultrasonic
energies

Ultrasonic 2d /(°) L/nm
energy/J (110) (040) (130) (110) (040) (130)

400 13.9 16.7 18.3 13.6 14.9 12.8
600 13.7 16.5 18.1 13.7 15.6 13.2
800 13.7 16.5 18.2 11.2 15.0 12.3
1000 13.9 16.7 18.4 12.3 14.0 12.1
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Interfacial Fatigue Damage Behavior of Short Fiber Reinforced
Rubber Sealing Composites

Xiaoming Yul, Bin Zhang!, Boqgin Gu!
(1 . School of Mechanical Engineering, Changshu Institute of Technology, Changshu 215500, China ;
2. School of Mechanical and Powrr Engineering, Nanjing Tech University , Nanjing 211816 , China)

ABSTRACT: The representative volume element (RVE) model composed of aramid fibers, interphase,
rubber matrix and equivalent medium was established based on generalized self-consistent method. The sei--
defined material subroutine (UMAT) was used to compile the cohesive fatigue cumulative damage model.
The cohesive elements were set respectively at matrix/interphase (M) interface and fiber/interphase (FI)
nterface. Theinfluenceofinterphaseperformanceparametersontheinterfacialfatiguedamagebehaviorof
SFRC was studied. The method to determine the thickness and modulus of interphase was investigated. The
initial position of the interfacial debonding and the corresponding fatigue number of SFRC were obtained with
different interfacial thickness and modulus. The results show that the interfacial debonding of SFRC will be
restrained with lower interphase modulus, and the initial fatigue numbers of interfacial debonding of SFRC
ncreasewiththeincreaseofinterphasethickness.Therefore , theabilitytoresistthefatiguedamageofSFRC
canalsobeimprovedbyincreasingtheinterphasethickness.

Keywords fiber; composite; interphase; generalized self-consistent method; cohesive zone model
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Ultrasonic Powder Molding of Polypropylene Parts with
Regular Micro-Structured Surfaces

Yongjing Liu, Jiang Ma, Fong Gong, Bin Xu, Xiong Hang
(..Shenzhen Key Labrratrry of High Prrfrrmance Nontraditzonal Manufacturing, College of

Mechatronics and Control Engineering, Shenzhen University , Shenzhen 518060 , China)

ABSTRACT: The PP micro-structured parts with controllable shape and size were fabricated by the modular
moldand microultrasonicpowder molding(micro-UPM).The micro-structureonthesurfaceofthe mold
core was successfuly replicated.Single-factor experiments were designed to investigate the efects of
ultrasonic energy, welding pressure, and holding time on the moldingofPP micro-structured parts. The
resultsshowthattheincreaseofultrasonicenergyorweldingpressureisbeneficialtoimprovingthefiling
capacity of the melt. Micro-structured parts with good surface morphology replication rates are fabricated at
an ultrasonic energy of 1000 J, a welding pressure of 115 kPa and, a holding time of 8 s. DSC and XRD
analysisshow that the increase in ultrasound energy does not change the PP crystal structure , the

crysta linity of the micro-structured parts decreases, the grains are refined.

Keywords:microultrasonicpowdermolding ; polypropylene ; moldcore ; replicationrate



