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Figure 1  Schematic representation of the three key steps involved during densification processing
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Figure 2 Geometrical illustration of the sintering process of two drops at (a) t=0s and (b) t>>0s.
The parameters r, x, and q represent the radius, the neck radius, and the sintering angle, respectively.

(Reprinted with permission from Ref. "**1; Copyright (2008) American Chemical Society).
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Figure 3 Optical photographs depicting the non-isothermal sintering sequence for UHMWPE (al-a4) and
UHMWPE/10% PET (bl-b4) (Reprinted with permission from Ref. ™' ; Copyright (2005) John Wiley and Sons).
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Figure 4 Schematic of the interfacial chain diffusion via chains ends: (a) after precompaction polymer chains are
densely packed along the particle interface in the form of highly crystalline entities (native crystals) with a characteristic
rg<<Rg (random coil) ; (b) during sintering the molten chain coils undergo a slow reptation-like diffusion that allows
intertwining with the neighboring coils; some of the chain ends may experience migration through the interface.

(Reprinted with permission from Ref. "% ; Copyright (2014) American Chemical Society).
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Figure 5 Schematic illustration of the fabrication of PTFE-graphene composites, including (1) modification of the
PTFE latex by PEI to render the surface of PTFE particles positively charged; (2) electrostatic self-assembly between
positively charged PTFE and negatively charged GO; (3) chemical reduction of GO by hydriodic acid solution;

(4) cold-briquetting and hot-sintering of hybrids to make PTFE/GNs nanocomposites (Reprinted with permission

from Ref. **; Copyright (2014) Elsevier).
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Table 1 The sintering condition and mechanism of PTFE, UHMWPE and SC-PLA
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Figure 6 SC-PLA providing an effective route to significantly enhance the property of PLA (Reprinted with
permission from Ref. '7; Copyright (2016) American Chemical Society).
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F HC Ak SR SC T A7 5 2 18] 14 15 B (180 ~ 210°C) , 78 B8 25 0 2t vh ) oK 19U k: 2 18] 19 PLLA A
PDLA 7375 A0 B4 HOE 54 100 A 285 S8 50T 7 SC AR R, DT A J0RE 22 [RD RS B2 7 — 2 .

i i DSC #il XRD RAEFEZEHI G SC-PLA i SC @R 25 & B 1 284k . SC-PLA be4h J5 SC fhik 4
Al R R A L R R A BT SC ERIRIE B B R AE AT IS SC-PLA FRAE & B F S5 7 b, e 4
BT SC-PLA HORAE G A BB AWK T Be 45 15 1 SC-PLA R BE 5 A7 BE LR 335 T 1k, 28 B B 2 i 2 75 B
K G AAT HT 0 SC AR TE 1 H A AR UK 22 TR0 B2 3 B 018 b B8 i i) SC dik iy 2 /b e . 58 &
B, il 5 8 445 1R VR () 3800 Ry SR UKL 22 ) A TR DL B P2 BB T BN L e 4 o AR OB B £ 1 SC i
A 5 DT (5 73 A J0URE 22 ) (6 2 5 85 346 i o 5 245 B 780 ) il 1) 7 2 Pk e i A LT K ik RE R A T R T
AL s T SC-PLA By AR UKL B 49K RUEE Y SC b A (200 ~300nm) it 2H B Y » 75 AR IR 58 45 3 72, SC
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Figure 7 The methods for preparing SC-PLA powder
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Figure 8 Schematic illustration showing low-temperature sintering of SC-PLA powder

FrRL 4 24 K 45 4 BE A8 AR 1 3t O 5 O EL 7 S T AR BT JE I SC AT D 0 R RUBE IR T e 44 3k 45 1 SC-
PLA il & B AT R AF 9% B M: B SC fh IR & i 10000, SR FH A% G 445 milhn T Chn v 58 L 48 8D B, — 7
T R SC-PLA B AR AE VS H) 1 B b 2208 WU OK 2 SC SRR HC R, 53— 75 T » e T 4 il i T
T 701 B B A figp A ) A BEPERE TR . I O O A% S8 R T BRY R JEL R 25 AR SC-PLA 454 55 1 BE X
PO SR AL GE 30 Y 7 V6 i 45 8 SC-PLA il i A0 % 2 HLAS 28 W] JEROML 25 0 B SC iR R R
/N TR DSC H XRD 45 5 s 3 W1l & R 41 a ] F & A SC AR R HC & A i B8 B2 5 7
164. 7°C 2y 80MPas 1iii >R FIE IR B8 25 7 14 il 173 1) SC-PLA il ff 5232 WK . DSC F1 XRD £ 28 32 W i1 i b
PRZE I 100701 SC Ak HARRER It 75 204, 9°C AT AR 3576 8OMPa. H A7 SN 5 ATt #A1 . 3X F A%
il RN T 75 550K O Z2 D RE L i PR fiE SC-PLA B i & JF R — FiOBT B9 & 42, 4l DL T il 4 £L A% nl 42 19
SC-PLA Z LBt AT LUK Bk 94 K A8 45 D RE ML T HL A KR 751 A2 SC-PLA il fh b o (HZ TAE A 7EVF
Z [ AT TR TS A SC-PLA K3 A PERE NS B 45 T2 Kl ity Pk BE B 52 Wiy | S5 3l pR 45 14 3l g i A L S b &6
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PEZE A B 20t 70 AFEZE A R BB T4 & B B At B be b i R ML BE AL A 5 2 W 5T, o be 4
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Recent Progress on Sintering Molding of Polymers

BAI Dong-yu, BAI Hong-wei, FU Qiang”
(College of Polymer Science and Engineering , State Key Laboratory of Polymer Materials Engineering ,
Sichuan University » Chengdu 610065, China)

Abstract; Inspired by powder metallurgy, sintering molding method has been developed to processing polymers with
extremetly high melt viscosity and low degradation temperature. The polymer sintering is generally carried out by powder
melting and chain diffusion, and the sintering temperature is above the melting temperature of the polymers. In this review,
sintering conditions and sintering mechanism involved in the sintering of polytetrafluoroethylene (PTFE) and ultra high
molecular weight polyethylene (UHMWPE) are systematically introduced. Moreover, the application of the sintering
technology in the fabrication of multifunctional materials are also discussed. Most importantly, in order to overcome the
poor melt stability as well as serious degradation of stereocomplexed polylactide (SC-PLA) after complete melting, our
research group proposed a novel low-temperature (lower than the melting temperature stereocomplex (SC) crystallite)
sintering technology for SC-PLLA. During the sintering process, the powdery SC-PLLA particles are welded by the formation
of new SC crystallite at the interface. The research progress are also highlighted.

Key words: Sintering; Polylactide; Stereocomplex; Polytetrafluoroethylene; Ultra high molecular weight polyethylene
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