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Hot-Link Industrial (H.K.) Company Limited
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Dongguan Hot-Link Hot Runner Systems Co.,Ltd
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EBiE: 0769-81516909 / 0769-81516919
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it REMEMERENE-TLXERKIOS] B
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24 hours service hotline : 13649820990 Mr.Zhang
Tel: 0769-81516902° 1.0769-81516919

Fax: 0769-85560809

00: 4008313105

E-mail: info@hot-link.com.ch:
Add: 10#, 15t Lane Jan Ming Road, Man Ce First Industrial Park
Hu Men Town Dong Guan City.
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125

nEJKIE /ACMT 78

HETFRERERNEE ?
EHHLTRENNAZHE - AZE  BFA - F
KEME BEARUEEEN - EREmBERE - A
Aig L7t - BSWMIRE ~ OJEWCE: - FIERIEE
AR T 40 HEAE TR BRI ABE -

FHEEREXEFR TR —LEZITEROEE -
tHhERERNAEEERNE TR ?

5o 25 HTIE 3E ( KraussMaffei ) 12 ) Plastics4.0 - E R
AEDM=KE  DHRHEEHS  BBRBREZET
(APC) ZEBEH BN INEGE - ZR2AREZEREREM RO E
2 BRRABSHESRLE, tEREESBLEBES
RHEQMWINTEE - oJFEiE DataXplorer R &R T
EERE - oIl ~ DT ANECERSY A E B IR £ N
THERNGES L2HBNRNER , EESRHEHE -
R OPC-UA REMNB AR NS BEEREHER -
B U AAREERSHIEFEASAEEESRET
R#BFE  EHMANTPREE  AEBRBFEFIET
85858 - RIREEIBRSZE -

e CAEMoldingMagazine + CMM-VO0I4-(2018/4H)

Boj 4% ( Arburg ) & i Industrie4.0 - 1R &S BEME 3R
FTHABIEELBMEERY - B LIRIE
REELETEEN - HthAMSBHEE—EfRER
ERRAFMN—EPRIERT - AREBHORE -
B MEH - ERRFELSEEEERN 40 BRA
= ARLA—ERNLEEZES —ExE—KKN -
EEE [BELR] neaRtBERBAEGNRG
WEBESEREMEMEH TR - AT EEE
#8 ALLROUNDER 12 /I35 8 B2 N B AR E T EN - E1R
BREEESRFNERETENENEE - EHER
BEREMWEERES - £ SELOGICA 2 HI R H# 1
TheE - BB AN RENTA  KESREM
BERARG  REREMERER £ LR
RETESHS B EREZNSHSEZMEH
SELOGIGA ZHl 28 RER -

FAE® (Engel ) R Inject4d.0 - E=EH G HFAAO
BEAREEENRMAER - SRRSO



[

Part wwolpght )
£

B 1:1Q EH&E

I sofBREENZED - SmartMachine( & &E
Hes ) AR B RN BB LA FE - M
RS R EERGPRAMNZER - BRI 2
& ETREHEFIRERESE -

SHEARTS ) EEZ
BEEESTNEREE B8
B h st ZURIER ATz - PRI D R G 5aA)
FEtEIELIRRAE  SARERSH LW HM -
SmartProduction( e E ) IRt E PELEEBRRED

EEEE . UREESRS R BLRABR B
FFiE S E - 348 T.1.G.MESauthentic & i B8R 12
e SRR 5T KRS -

BOMEER BRI -
FEEh M E S AT EAIR

SmartServer( &5

EEBIEIER ( WittmannBattenfeld )
R Wittmann4.0 - B85 4 UNILOC 25| 2% E
IREAEWT - REEMRE - R - BR -

MFZIRESINE R B E AER - BB —AI Windows
RPFREETERF - ERE/TSARKEZBNES -

REREHE -  SREERIER - 28 RIE
e - HIURRREHAEEHR - 5

EEKlw
—EEMZ -

with
il weight control

W2 MmEESRREMEEEILE - KF : Engel

SHIRBRERJEPITHE FIANSHERE - B8
ETEMES - UHAREBERNEESD - BHEMERIR
BB RBEEENMAA - RBEHREIAN/RA - &
EEHIEER - Wittmann4.0 thaEiR HEN AR IEA
AL FMEEE - BRI EEIIEFS NN ERE -

Iise ((Sodick ) 12 H 87 A BN R B — R (B AV
MR30 Bt RERM - ER =M KELAKEERNE
REBRSLEN KA WEEINEELEE A
ERELIBEEEE 3D T OPM 2SR E N =42
AKECEPRENESARTE 24 - 2 8RR
KRB UBEBREZFEREREREETRERER
ERE  BREEBNSESREMIT - BRERIK
TP A B R RRAS B (I R AR A% -

EREEBVERT OS] - BEMEHEED
RENEILE-REERER - BR MK EENER
IME - AR AERMMBZEORBENE AR LRE
5% CIEAUERRVRIFER CHPTARBHEEE
—ToIEEE - IHREEBEMEORBEBET —T
EEIE - @B Sodick-loT HEEM IR EME - IRt
KH BRI EERD -
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HFEIRE In-depth Coverage

2: RS HH UNILOC ZFI A M EREM M F EINERRE - KiIF : Wittmann Battenfeld

AR (FANUC ) BEREZHAENTHRER L - 1%
e A MEBEERMRIER - £ EME - SCBEH
RS A AL ~ e R B EY L A B S A
REFTEEEMBIR BB EERN TEHRA -
REZEHHERNE B RARIOMELEE - R

RESEHIAENESR - SILRIHEHER TR
BEMEMAEE - SEMEASMENRRIEREE - K8
R ANRBEZXETERESE - T /SEEN
Rt - WEZERERHCE LYEE BEES -

fSilled BUEEF  EmB%k  MEEESFRE -

>

@ B

i

FRET ( Sumitomo ) #iii-System @F KE T4
ETHRAF ZERTHAERETEEEHNERR
BE AREHR SEES. S UREEENSS
RETRER  RERSTIENENRRESE - UH
o—B7ABERE T REEENEREE - BRbl<
ZHRFEE RS EE - FIBYEA 0T/M2M 12
SEEUEL - BREBHR—EIE  SNEREHE
BRBERSHARESEESNES -

e CAEMoldingMagazine + CMM-VO14-(2018/4 )

tENEmEERENAEEERAE TR ?
PR HRIRVIRCARE ST LR - oJREE 15 2.0 3.0
trER  EERBER P RMARIF 40 EEZEF
EABENIEEL FHEECHNEREREZEN
CAE BRDMTRRT ER AR - B LR AERSE
HRERBEEARFNOITY - BB WEEBNMEELL
RSWLREERRTHER - R MAERZMREERAT
ROBERRRETEMEE - B BB ERT KRR
ERKNE MR - EREEEB AR AR
BRI - EFERHRFESBRILEX -

RIBEBFF I RABFTHAREABR AP RIZL
MR TX40 JUEES 6M+6C - ACMT B E
A [BIEEERM O] RSZERINER T8
BT - WERZEma SRS EEH B TMARZ X
= HpHiHEBN oM IENEREFEBENER
CEBHL  BBRAMES  REELERESAEER
BEEBIE - 6M R EHE

21 (Model) :

ENEHEIE T B AR (Simulation)



B 3: BB / 48 / ERIBSER M R : Solick
ENZLEEBRENRER

81 € (Measurement) :

meEE -
T2 (Method) : IERZHHEESEHTE -
+52tR (Machine) : 18RVZ ST LR B RINEBH -
*#7#} (Material) : FERZERIRBAKREH -

*#£€ (Maintenance) : IEN ER B AR EHE RRE -
Hop 218 Model) 26 - ST B mERTRBEE
AMENE MW TEER - BEIRIESHT (DM,
Design for Manufacturing ) &R Bt - BEER
MRS REFABRFENST  ERERTBE
CAD 81 CAE 2 UIE&E R LRI ER — M HE
e FITIEMTERIECADBRED 2B CAER
BEGBE 7RG EME - CAD/CAE & BT 19
BREHAMBN REER RIS - CAE £ily
OENTBASEHmRINEYRENNE TEE
TOTE REFENREETIE - IFRAEEN RS
bz - WEREEBCRARRETIEHRANTE -
CBETREMEZRET
BERFEESHNBERES  BHFEREREEE
IR E RS A GEERAERREESESE—R
MMNBLELEENEZFE EBRNNESEHIEIE
Bol 1 4% Arburg ~ KBS ® Engel &5

Bl = (Measurement) 2B 17

KraussMaffei

HEHNASRAAESFIE - RSHAREBRE
BRERE - BBRE - BRBISUESEANE/KS

OJETZENR AR - B AR - BEERD

#r~ BB EIRVAERR ~ BYIRDRRITHR A ERARY
BIEEE  BSESREMANCEE  BBEXANMMHR

WBROBE - ERETATREBCTRINES

T2 (Method) &0 - AR ST HITHERIERE - AE -

REETRFEM BEREERBR - LERIFRS
EHEERNORSE - SAEMBRERERFTEESR
MITFREZETEFRER , AR I20ER - —ER
BLEECZERKRTIRELE REFELIEANES
BRI R AEERIEENEERE R -

BEFANEE - ItV FEBERSEN - &R
BB AEBRTEKF -
s (Machine) 87 - TR EBLRELZIES

BERN - MR TEHRETIRGE (PACS) S}
% - HEIRE oM ¥BE RS B cHREa s b
EE-RENEENR  BRBANMANE LHOE
BN ReRFEERETENR  BURBENEEE
EUENEESZE - HINFTE TR EREZR
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HFEIRE In-depth Coverage

4: BEEZEHEIBE (APC) MR RELE
KR : KraussMaffei

wth - TERENZBEELR ? 598 TRER
HHE O - ECEMEHERE - R - SRk -
mEES R KK PR - REBMKER R
E REZIZMAE  BPRMEKERIREN
EIFEEEN -

47 (Maintenance) - BE/FAS RN LTHBEDIESE
EWREGHE HESBSEERGIIERERE
2 RELEFBHE MIEH TEMELS  EX
BBRDPSLIRGM BX  EEPHRFEC/HE -

BREFERMNEEREENSD - AL - BR5EE
BE  EHHEBHHENRSE  REXRARME

ENBEBREEMANEZFR - HA - KZE LK
HEBEBFLHMRE  KEAREEEERIMSLIR
2 RREAEREARE  BHBRE - ©HEW
WERERE o UEEESZWRA 30% L6 - B
AUNEREENEAER  BRELEME  LHE

AERE R MEENCH -

©

EE RSFETIMNAZREBHEERZR[
B FESHEBEIREL  LEZEFEHINEG
i BRERZE ROSRBELARSABBUESHE
AT - MRRBEMOATF  TRMAEEF S -
HhEBIFESARNTEREY EREEMEEN AELIE

@ CAEMoldingMagazine + CMM-VO0I4-(2018/4H)

MES  EREIoEBENEPHESEEEENEE
EBNEH L - EHRATE - ARKRREERER
WEe ARREAGTHAA R BIEH R A - "HBE" B
BE" R BIFEEARRERNMABE  F8
EHmfrsm AT E U e E THOEEFK -

MACMT BE BB MM ERBERRBRATR
Bl - ZAERA (REEXHFLRERE] - Em
mal  RERFTERBETEEHERBRBREPES
EmENER - EER TIEMERTBRESD - B8R
DT ERFLUIRE(EREECREBDRE - HHEE
el LiZEiReE B R BB D B A Emaral K
BTSFX, aLEERNEMESZERROSH -
RABMELURERKEERENEY - 2REHFE
BEERBEFWERZEN T RIREERDIR
@ BUENETL  FMMEEZREHEEAEMLR
BILEBRIUSEERNIBEURRE BN

o

Ao

MFFERS S TS LIE - ACMT HE 5 Al
EEEMEBADRINMBREMIEHREBE - FErith
EBERZETHBREREMREZIE - ERiEEFN
BEABEHMNT - DRIHEAZ [ACMT BEEI1E
iG] - ACMT BIEF AR /0 ERZIRE
RTT 8T HATEER CAE RE R R ER B F R KT -
LU CAE BB RMFEEMMBHBEAT HERER - U
CAERERMBERAKERESD - AHRRMIEEER
BEZ - REFHITENEFRSRE - PONERINEE

81 | CAE RE AR E G SRR S BB - &
AOELARTS - BIRRIOMEA R - RIBEEA T R

o 4 kg ) AN A
é:*%ulu\nﬂ%:r °
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In-depth Coverage

<& 15 W A1 ) X R BE

3R

EEEXEM I BIF

LEA R GEE]

e EB R T B F R A SR B SR
RHRIETE A NEEE - #reeRAE

B RS AS RIS NERLEEETRS
B 517 - ENRRERE - HE(EMWHER =M
RB/APNLETE ,; @RS - BB BRZE
NWEBEREEmTmRAMEBNERNES - BLEEYN
EENEE - BEARE—E "BEEL
ERBMRBRBAEES BERE - A IRE 7 HERA
BHE(L  BEXERRZES NrREERTRIR
NEST - ERS D FHMRBERRBIFMNSIERE - £
5t 2018 4 4 B 24-27 HAEA K 54E CHINAPLAS2018
EEEEEERE (ABERXERPL - 72T RE ) -

0 Lk Xz 4 oE
BREEE - Bt

=

B - 0585 &M AT 3 R Z IR A L RHERIRA
EEMENERREG - 28 EC 2SRRI ERE
BITENEFEREERERRTTE -

IREE L - £BREHUSREMMHE
£~ FDM-3D T EN# R AR E M 1 % 60 BT &5

@ CAEMoldingMagazine + CMM-VO0I4-(2018/4H)

ERFK  HMZES - RIRMEEEZONEERE
- EMEEEZEARAE XEBE - EFEHR &

RS

SERERGEME—RIBEEMR
BEEREEIRFNOEHRER - BRERVRA SRR TE
BRI SR — AT E - H - RIEEMRAVRIFE
AEAH@ZBEZAMR - MELEARMER - RIEE
MIMEBREZEE - TEIFAMKMERE - B0
NS RBEVRAIKC - EBREEMR - HET
BHEEMREAMELS  RBR I2BFEZTKA

B -

el REEV R ETZRARXEBTAERE - &£
BRI E BRRIEZEN KA ABS ~ PP A PC/ABS -
TERANRBEEBEER - ZRMGREENR - RE
sRINRABUK RS ; BRARAEREARIEZEN R
SHMEBCOEMRAE  SHREBEEMREES



i i n;’:;n: m&wn m-j::um
uE ! ! S 1%
N Maoa 150 527 18 10 168
WA MPa 150 175 0 m 201
TEME MPa 150 178 1 1540 1570
.Dx:r:q" B0 1781 10 1 15
m 150 1133 o i i

1: BRAE R FERY R FR B EEMRIAIE
PMMA/ASA ~ PC & ASA - = ZBRRAEZEHIER -
Bl NSRRI - EEIOENRNREEM R E
ZLLPP ~ ABS ~ PC/ABS ~ PAE - DI DI EEBIEE
1 ARORERRAL - B ~ T RERUAF -

B AE A ARV B R M Y LE{EMH

S BELHEMERAMNRREBY SRS
HTHEE  BEE WL BEMESER(LY
B DISIBEERRN MECASE PP AR RE
ERRUEBRNERLMR - TRAKEN '=
A W8 AEIMNEERER - MARK) - T8
15 5% ~ 20% BB EMR - 1 BN TR ERAEARAR
BT B - BEAE 10% ~ 30% AORERE - 300 FEA A
75 PP 88 % ML M358 PP B85 -

ZEZIRFENEEREMR—REERS MR
7

EEERENAERS  AMERXEERNEX
E—FRTT - B ENNEERS MR AEER
FERM TN RBORTT R - RN - AZHW
1B MR MaEE - EREBER,; HMRME W
EEBRMBERXK , MEM - BAEARME , M2
MBIE  FEEMIMNIENR - BZBRARIKEHME
A - BEESWE—ZIREER L UEHHEA
F&5% P30X RB - BBHERA (15022196.2007 )
m e GB21551.2-2010 R B M LI R BRI E -
BRE - SFETNBEME M RO IAEK -

HEEE AREE 24hFHERE iNme
=g S.80E+06
bt 1) 1# <20 » 90%
2. 80 9%
FEW TADE+06
ERENEFE 1# 720 %
Fa 380 B

B 2: R2BREEREARERE AR
i BT A R P =R A N ——REMH
7o

EBERBRAINENAB P ERREERRSER - &
mEREE - B ME - MBENRES - £AE
HFE -~ RIRECH - MG - SRERLLRRNE - B

M BEARSFAUEZEM -

TP A BERV LB #1 Y FDM-3D #TEN# it}
EBHEFIRM FOM-3D T ENE /FE(CRM R ER
HE - MREEEIEEIERER PLA ~ ZRO6AR PLA ~ EUL
ARZRAY ABS IR PCL ~ U PETG UM PA REEE -
HEIRERA - £ FOM-3D HEMTEREZE -

THEEBENTOMEEESE (EF ) IvRRES
[RASIZUGBHRIBIZEFERHE TR

MIHTEARAZEENRRERT - EmAEERE
B~ TRERN REETIREREAE - HERFES
BMEIK - AEBFLUERR/POREERIF - OTEE
FIEERE - MEEMH - ERER  BRWKPP - %
EZEM  BIAR - 3D TR EZEAIF Em -
AERAE - RE - BFERR - PEBERE  MAME
STRRHMBIFVRERTT R - EMBERAERALS
A7 "EBRmE - MEEREM ML AUmME R
27 BR/ANBEREFRAERNS  BRBLTE

ML~ AL - B CRHEESHMRSIE - »

G zm

g
P
o
2

CAEMoldingMagazine + CMM-VOI4-(2018/4 F) a

R EEIVO

i

il
F=

(HEHEB8/8%1NDV)H



ERUHEIEZHIT MR T T I T T I I n gy

Qi
£

(HEEB/8HLNDY)

ARBURG £ CHINAPLAS 2018

nERIRR . CPR) PEERIEE / B

IS
RIEmMEERE "Wirsindda” - Arburg ( PiiEg ) FiE
TEREESE 0% - UREMCAEPMEIER M
HEEE . BEMMAERNMITEMEM - R4824
H7E E/82285 CHINAPLAS 2018 BlfE1& 2R £ - fuif
BRAZEEERER D EEAHIAAEEERSTERNR
MEMAFE  BRUTHE40 MEMBEERIARS
BT EMBIFMESEER - B 3CITENRREWZEMN
BERMEAMREETHEER - "Arburg ( fUE
%) BEEE - FR—XIIRRIUNFRERE - MR
ft "Made in Germany” HWEESH:R - DIR—MIZE
AR - Arburg ( PR ) PEIEARAIRELEART
B "EPHEEREBBERNEES - RPBIERESL
MM REBANBEENEMSIERHERL - B - B
WBRIFREE(LS ARBURG B EEAREEEZE 600
oK - BIBLIER 2.5 1F -

HFCBRNKER
G848 30 FAEMER K E O RERE BBk A5 ma

KE - PEBRETELEARTETHFCER - 8

a CAEMoldingMagazine + CMM-VO14-(2018/4 )

e - BIER AL - BREE LBMEERS - £5F0
mE—{E "EEE ERINIEN—UIFEK - DUEEB A
BENERCEEPRAMME - EEMNRM I Z05EM -
ER I A0 ODEME D - FIEEPREEESERGR
ALS o] BIRET B ~ Mt REEHRITERTEMIE - HEZA
EOREAN JEBERBRHE OPCUA WEOETHE
BHERECREE - FENBEEE CNEMmEJETE

FiEdI B ALS HiEE - IJEmmEM RS BERALS U
ETEEZBRHBENERENNEE - £RULAME

iR R - fEEAEE LMNBER TEBRERE "HE
B35 2025" RERERTSE - URIFA0SEME D

MEMEESHI - B TEUKBURERBREZS -

IR - BBEETEANMAREZURBZHMAER -

ERBHBE S IZEH S ERREKX

fS PO RREEERTEARE  EP—EERE
HEEZEHL - ERSFETIZ2RE TEZN LB
BEH%E WHENRIGSS - ZIECH Selogica HFRE
RN FRERNRIBERS - BEESR - HlW0 -



T ERIE 4.0 ZOEMES - FAEEPREEEES
# ALS B EHH hHEEETEENE BRIk

S o] M e TENITERIRRERE —EZKRETNE
FIERIWRE R - EFE—aRET Allrounder 9205 - o
# S000kN SHIENM—E 12 2 L PEER - £ 32s Wi
RIEEARTLEES @ PP MR EH - —a#E 40kg ROARMT
Wt 3 2248 MULTILIFTV 40 - o] $FR 75 59 4 217 B R
B - W ER —EEBRERER - EAER 950 mER
omn—RYEB B EH T - WAFRI ol RV RR
MULTILIFT 40 MEEBZES £ -

EFRBTFEPITREIR

BEABRRLCNERSR  WESOQMETRERLEKRN
BANE -EPHEH SEENERLERABD - KELE
BEHRIRZTROSER - LEHZARAETE - WEEE
e EI=RNENYEEdE Sk F FREE - BR VRIERR -
BEoBRAHEM M ASEMSHENSEES - BIFH L
LU HTERF LW - ERERE 8RS Allrounder
570H - Bc B R~ 800 RO E ST BEJr - ol W B 34 B AR
BAETRIF A MARE - NN TR A A48 sa A i
(PAGG ~ 30GF ) - fEBNAIABIRRMASTE - TREDEEGER
BEERK - AR - WiEH9L BEEMHERBEREN T
BREYE - HROBEMS  BRAETE—FEASER
RNEE™S - HIR(EBER Allrounder I URIBEE P E
SKigHEMES ESR - ERBRIMES DR SEEE T

=
SNBERRFE - ABEERBAEARZEHNERFED -

2: 7 CHINAPLAS 2018 £ - —& Allrounder 370 E
Golden Electric £E AR WRAERN Y BUBHE ¢

£ CHINAPLAS2018 E - Allrounder 370E Golden
Electric BB~ - BETLAPFIRIFFEB S ETH
BEERMERNIBERLEE - ItEmICE 7 Wellmei ( R
SR ) AT 2 BRERE - AREEHRAEMEN
Y BUBEIEER ¢ - AR T 248 MultiliftSelect KRB E
PC 5¥ A BOENH RO -

THRIEMRIE

£ CHINAPLAS2018 B 2[R I - BRI/ EE—a
Freeformer fIXKE B BMWINBERRE - RN EHZEER
| AN (APF) - Rt AEBEELEERE - B
AR INBERR A ROEME BB M RIS - BREmET 88
AR PP #RIAI KA S M ) armat12 70T -
EENEMNESAMNRERBERRR - €25
TArIL - APORFRR "G WHEINEM
MEE—RAR - APF TN —KEBEZ - BEY
ST ESKETILRCRE - MR ARERPESEI:
Freeformer (& F 0] B SRR M HRBETTRRRE -
Wt EHE R ARSI BRAEEN T2 S EETEL -
Br 7 &EU ABS ~ PA F1 PC RYSEE BUIRAERRRULISN - B
BRREEAEhREREMNEE - fla0%E M TPE -
EREPLLA - MZEM KA LA PCHIE D4 &K
PP-m
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EFE#RE In-depth Coverage

~ariw FE

\ o i

ENGEL glFr &0

A IREEHHF T

n E 4 5RIR :ENGEL

S

Chinaplas2018 BIFRGZE RS 2018 £ 4 H 24 H= 27
HE B8R TBEE "BIFTEARK" - B - ENGEL
RBERMULFRRLZHERERNEMNER  RORE
7 EL Bl B 5 U B2 1l A9 58 55 18 B2 N T (30 K ZR A9 B
ENGEL 2/ IR B M H HREBMNR A H ZRIE
B REHSmENERMARMNERI TEMS RN
R HLIER -

Chinaplas2018 BELEIBERNE S NERN - "PEH
MIEREBEIFS" - ENGEL Machinery Shanghai
HEMRZEEA Gero Willmeroth fEE — oM EREZE
WEREMmBGREMAIRE - "Chinaplas 5 &% 1T
ENREBM—ES - W SHhEREHFR 2 B
RERRAMNZFROBRE-—TRRELIEBTE -
REWNH2HETEEERMWIRAEDURM B - HIE

HRNBEEVRNERBEENRM -

e CAEMoldingMagazine + CMM-VO0I4-(2018/4H)

5 i R B SR R BB N AR B B 4T

ENGELE E/ "J58" (Automotive) B & & Bt 7
FEARBIMENMITENBS - E2ENGELERE
Chinaplas = PR TU 5T e B R R 2 A 14N
TiR%E - @l — M duo IR E - AEER 22mm
A HKIE PMMA) £ELAERIAER LED R -

HARBZNEREERER AT REELR - BaH
PIEEB B - EMAEmm R E SR LRIEHZE
& - AMMEER - OB RIBEEMNEENERES
B2 - ENGEL #f 210 = A EF R0 B AR B it RINBS
ATE . BRERR T E—HE - BTEELARE
% RELBIRIEFE LZEOREM K -

2RI AR AR B R M Pa U BRRIE T - feMiE
IRNSHRAME - BRIHERRER - SR
Z BN EER A SR ER IR R ORRFINEE -



1LEERBRRBEPEENZ - NEUKRAEENE
EMEREGHENR - ENGEL M2 AR KM RIMRL 81 T
EBRRT KEE

s LR LA EEANEENF A ML - AtZ
BRNTETEEEEISHRRERSYE - ZEH
BEMARB LE—EEERNSARER - L5 - R
RARFERABNTE I - RIBHRREE—
T ZERPNLASEREALETEINE - B
EAAGEEBERGE - £ Chinaplas 818 - /A —
#H duo1060/400 YR FEER 4B ILEEEHRA AN
B2 - EAMIN T =R easix #T B = A BT 0 1E 2B
HREREEHT — RIS AL - TEAREHEE AR
REEMESLLATENRREN - SEHBEERR
1% ¥ 18 & 19 duo600H/600H/500combi % 4 #F 58 &
W4+4 BIE - EERKEEEMEAHIIBE - A%
easix I3 5EALAVEE R BV - B EBHARRE DR 3 HiE -
¥ B2 2 AR AU A0 4 30 88 - )2 AlRERE O
LR INER 2 ADIEAY < A B B 242 -
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Moldex3D
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m Moldex3D

ERoMANASEs
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LISEBRRAIE 3R
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t - X E ] LIEMH Moldex3D API FTiEE 55T MY
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© A smiEns

AREIE(CRAIIIR 1955 F - HREEE—RERBZR@MEK - B BURERE R EAIF - RHEmE
I - BRBEZERNEFUGE UEEHRERCIHNEERE - ARGEEEEEBMNAIIRERZ AL
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BHHYEEXNR 10~15 mm - ERFFEERKAN K EE]
HERHEES R (10~15 mm) - B LFRT AZHIRE &
ERBEARE Lc - MAEERRLIRAREA MR TN E
B REHIE RN B A MR ERI (B 2) PR -

e RIFAIR B RHI S B R RSP - RENE
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BR#Es4 (Dr.Q)

5R:

-PIM(CIM+MIM) il
-PVD B8 (B FHERE ) Bl
- S8 N THE 5

-EREARZEINSRENTRESER / RECEREBREIZIR
ACMT B BRIESEEEES /MK EIHAVEE SR EEES
- SR B ARES BB E (PIMA-CN) SEERE

- ATEEHEES 10 R MIM TRIESR - SRZEBX IPMA BFEER

New Material Direction of MIM

MIM # sl a9sr7aTE (=)

m ACMT/ BR3#&3A

#BEE=RT

2 Il &8 93 Introduction of Iron Base Heat
Resistant Alloys & it 25 I T

TR BB —RRE ACME ASEM XM - < Dr. Q
43 - IR MAE RS S (Heat Resistant Castings-Iron
Base Alloys) - EN4BEZIE MIM RS HIRZ - ABAFA]
XREE  BEANSIERHAIMCXLEMR -

3.1 USRI RERMASE

Castings are classified as heat resistant if they are
capable of sustained operation while exposed, either
continuously or intermittently to operating temperatures
that result in metal temperature in excess of 650 ° C
(1200 ° F). Alloys used in castings for such applications
fall into four broad categories. A number of proprietary
alloys viz. AiResist, Haynes, Inconel, Rene, Udimet,
Hastelloy, MAR-M, RA-330, Nimonic and many other
alloys developed by companies viz. Inco Alloys, Rolled
Alloys, Carpenter Alloys, Krupp VDM, also fall within the
four categories mentioned below: The discussion in this
technical paper is restricted to iron-base alloys. [1]
EEHHIAMAMN EEEEMRANEE? BH
KHNBEFRF AR ER 650° C (1200° F ) EE =N 2En &M T
EEEEMER  BETERHEEERARE IS5
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MK, EXREHALEASTTHRB AT : AResist,
Haynes, Inconel, Rene, Udimet, Hastelloy, MAR-M,
RA-330, Nimonic I 2 B 5 £/ AT - R
Inco &%~ RARGEE ~ =EMB VDM - EER T3
s (A GrmEEESE )] -

m [ron-base heat resistant alloys #iE#HSE
«Straight Chromium alloys 5& 1 #& # & = - F& 5% HA,
HC, HD

sIron-Chromium-Nickel (Fe-Cr-Ni) alloys ##&#25% -
Ras% HE, HF, HH-I, HH-IIl, HP-50WZ, HK, HK-30, HK40,
HK-50, HL

sIron-Nickel-Chromium (Fe-Ni-Cr) alloys #3885 -
Fg% HN, HP, HT, HU, HW, HX

m Nickel-base heat resistant alloys #2E22HE &

m Cobalt-base heat resistant alloys 2 EZH S &

m Super alloys B& %

«Iron base super alloys #EBE %

*Nickel base super alloys #2EBEE

«Cobalt base super alloys #HEB& %

Table 5 shows the representative ASTM/ ACI

compositions of iron-base heat resistant casting



ACI ASTM Carhon (C) %

Designation Specifications

Straight-Cr

Alloys

HA A 217 020

HC A 297, A 608 [T

HD A 297, A 608 0.50

Fe-Cr-Ni Alloys

HE A 2097, A 608 0.20-0.50

HF A 297, A 608 0.20-0.40

HH A 207, A 608, A 447  0.20-0.50

HI A 297, A 567, A 608  0.20-050

HEK A 207, A 351, A 567, 0.20-0.60
A 608

HE-30 A 351 0.25-0.35

HE-40 A 351 0.35-0.45

HL A 297 A 608 0.20-0.460

Fe-Ni-Cr Alloys

HN A 297, A 608 0.20-0.50

HP A 207 0.35-075

HP-50WZ 0.45-0.55

HT A 297, A 351, A 567, 035075
A 608

HT-30 A 351 0.25-0.35

HU A 207 A H08 0.35-075

HW A 297, A 608 0.35-075

HX A 207, A 608 0.35-0.75

Chromium (Cr) % Nickel (Ni) % Silicon
(57)%
8.0-10.0 - 1.00
26.0-30.0 4.0 2.00
24.0-30.0 4.0-7.0 2.00
26.0-30.0 8.0-11.0 2.00
19.0-23.0 90-120 2.00
24.0-28.0 11.0-14.0 2.00
26.0-30.0 140-18.0 2.00
24.0-38.0 18.0-22.0 2.00
23.0-27.0 19.0-22.0 1.75
23.0-27.0 19.0-22.0 1.75
28.0-32.0 18.0-22.0 2.00
19.0-23.0 23.0-27.0 2.00
24.0-28.0 33.0-37.0 2.00
24.0-28.0 33.0-37.0 2.50
13.0-17.0 33.0-37.0 2.50
13.0-17.0 33.0-37.0 2.50
17.0-21.0 37.0-41.0 2.50
10.0-14.0 38.0-62.0 2.50
15.0-19.0 64.0-68.0 2.50

(FE3 ATIBRIER) &R

alloys. Other alloy standards DIN (Germany), BS
(U.K), ISO have their corresponding counterparts of
heat resisting alloys designated to their respective
standards but have inherently similar elemental
chemical composition ranges. ASTM/ ACI standards
are referred here, as they are the most popular and
widely accepted materials & alloy standards across the
world. ACME Alloys manufactures its own proprietary
alloys and proprietary alloys that are developed by
companies, to meet a particular industry application
or for superior performance in specific environments
compared to generally available standard alloys.

#= 5 BR r BEARFERMRN ASTM/AC] BEFEME SIS
B% c EMNEE2EY DIN(EEE ) ~ BS(Z2E )
EEMENMAEESBNIEE  BARE LHAEMM
WTRESENEERDEE -

SEREZRAZERN ASTM/AC 22 - KRB MET
FREERTHREZEZNMRNSERE - ACMES

5:Composition of heat resisting iron base alloys $E it # & AL B AL

P REBRBCEAa2NRESHa: - LURE
RENTXEASCREREPLE—RIBNEESS
B A MERE

AL 5% Dr Q ARERAAT - FAIRA AR ELEIN (&
2 PM, MIM & 3D #T£]) sl IEB RGNV AEE R LK
ERPEENMAR N CERAMNENSE=RER &
ZERRELUBRFER)  HAKIMNIUTHKILEESE
MR D S B EERE - BERMINFEEE MIM
#EAMZERAER -

Lengend &REAR

American Society of Testing Materials (ASTM)
specifications are the same as Alloy Casting Institute
(ACl) specifications. Remainder is Fe in all alloy
compositions. Mo, Al, Ti, W, V, Nb, Cb, B, and Ta
are added intentionally, in appropriate proportions

as trace elements for achieving enhanced physical
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Alloy Tensile Tensile Yield Yield Elongation Hardness
Strength Strength Strength Strength Brinell
MPa ksi % HB
MPa ksi
HC 760 110 515 75 IR% 223
HD 585 85 330 48 16 Q0
HE 655 Q5 310 45 20 200
HF 635 Q2 310 45 38 165
HH 1 585 85 345 50 25 185
HH 2 550 80 275 40 15 180
HI 550 80 310 45 12 180
HK 515 75 345 50 17 170
HL 565 82 360 52 19 192
HMN 470 68 260 38 13 160
HP 490 71 275 40 11 170
HT 485 70 275 40 10 180
HU 485 70 275 40 @ 170
HwW 470 68 250 36 4 185
HX 450 65 250 36 o 176

%= 6 : Shows typical room-temperature properties of as-cast heat-resisting casting alloys & it 2 & S aysa R

=Y ok
=RMEE

properties and superior, stable grain microstructure.
EEIM K BRBE (ASTM) REHE ST HEERE (AC)
MEBZHER - EMEREZMBE S EM D PRIHE - W=
AWONEE - fm K- 858 FE - RB WA Ta - DIBEE
EEBITERMETE - MUESIE R YIE M AE M E A -
RER SR MIIER S -

3.2 Properties of Heat Resistant Alloys
MEHSEHMEE

In application of heat resistant alloys, paramount
considerations include : THEASETHNERA L - BZ
ZERNEE:E

m Resistance to corrosion at elevated temperatures &
Somik A& N ol AR FEaR

m Stability (resistance to warping, cracking or thermal
M (U IR ERRSS )

m Creep strength (resistance to plastic flow) 1 zhiE%E:

BEE (BT )

fatigue) A2 E

@ CAEMoldingMagazine + CMM-VO0I4-(2018/4H)

3.2.1 Elevated-Temperature Tensile Prop
erties Fim AR RV HI A1 BE

The short-term elevated-temperature test, in the
standard tension test bar is heated to a designated
uniform temperature and then strained to fracture
at a standard rate, identifies the stress due to a
shortterm overload that will cause fracture in uni-axial
Ioading.

ERFEENShAR  EERENMEEINFREEEN
MEWEFIEE - REBLUREREABETERER
X BEHARIKEEPSEBEMERNE—HD
VKRS

F“+

~/s
B

3.2.2 Creep and Stress Rupture Properties
U AN A M AE

Creep is defined as the time-dependent strain that
occurs under load at elevated temperature and is
operative in most applications of heat-resistant high-

alloy castings at the normal service temperatures. In
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%< 7 : Shows general corrosion characteristics of heat resisting cast steels and final typical limiting creep stress
values at indicated temperatures. i #4858 09—z E a0 45t REEIREE FERIGEE N E
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time, creep may lead to excessive deformation and
even fracture at stresses considerably below those
determined in room temperature and elevated-
temperature short-term tension tests.

BEEEEsD NEFFR N EENRBEBEISEZ(EN
Bz BARSLESRECSRGELEEMARE MY
JEH - \BEE  E=2RNShAERUGEHRD B0

FEERBANE TR 26T

When the rate or degree of deformation is the limiting
factor, the design stress is based on the minimum
creep rate and design life after allowing for initial
transient creep. The stress that produces a specified
minimum creep rate of an alloy or a specified amount
of creep deformation in a given time (for example, 1%
of total 100,000 h) is referred to as the limiting creep
strength, or limiting stress.
ERLERYEBIEREARFIERE - RTBNZER
RIFRBEN R/ N FERRNRE = - ERERR
BAELESENRER/\BERRY —ESNBEEET
RIFE D (BIED : 48R 100000 /)VEs B9 1%) 45 e 75 182 PR 955
SRS mRES -

Stress rupture testing is a valuable adjunct to
creep testing and is used to select the section sizes
necessary to prevent creep rupture of a component.
It should be noted that the long-term creep and
stress-rupture values (For example, 100,000 h) are
often extrapolated from short-term tests. Whether
these property values are extrapolated or determined
directly often has little bearing on the operating

life of high-temperature parts. The actual material

@ CAEMoldingMagazine + CMM-VO0I4-(2018/4H)

behaviour is often difficult to predict accurately
because of the complexity of the service stresses,
different applications, relative to the idealized, uniaxial
loading conditions in the standard tests, and because
of the attenuating factors such as cyclic loading,
temperature fluctuations, and metal loss from
corrosion. The designer and the metallurgist should
anticipate the synergistic effect of these variables.
BHERAREBEHBN—REEEBENHEIVR - B
RIEZ LB GBS AENEER ST - BEIEWN

- WNOE R AR SN B A2 ME (6140 : 100000 /B )
AREREEARPAEELIR SLHEEEEWER
SvEEiiEE - TEESREMNEHSWER - HRE
A i PR BHEEIRG - LRBERBERSEE -
BERSNERTEBERSRBAETNTE - ERMR
TRETHPIERER - RTEMNATBREZRRES
BLEENHEIER -

mE . ERREMNTAFN - B2RELIEEMAER
LY ERNRAREE  SEXEMENLRNERNE
REEE ESE  HBEERNUR - IUHREZNME
HERFBEBRSIFR -

3.2.3 Thermal Fatigue EJ%55

Thermal fatigue involves cracking caused by heating
and cooling cycles. Very little experimental thermal
fatigue information is available on which to base a
comparison of the various alloys, and no standard
test to date has been adopted. Field and industry
experience indicates resistance to thermal fatigue is
usually improved with an increase in nickel content.

Niobium/Columbium-modified alloys have been



employed successfully when a high degree of thermal

fatigue resistance is desired, such as in glass forming
and reformer outlet headers, where rapid heating and
cooling takes place of the parts.

2 S AR MBS AEIRS I EHNRA - ROAERM
MEESESULARERSBEE - HIREAEE
AR - RGN TR RER - NARSHAEBERER
ZERIBIIMIES - 8/ F e e RINERESHN
RS - FIEER - ERIEE A TMEEE L

CEER - FERIEMEADS AR T -

3.2.4 Thermal Shock Resistance
EEEmE

Thermal shock failure may occur as result of a
single, rapid temperature or as result of rapid cyclic
temperatures changes that induce stresses high
enough to cause failure. Thermal shock resistance is
influenced by the coefficient of thermal expansion
and the thermal conductivity of materials. Increases
in the thermal expansion coefficient or decreases in
the thermal conductivity reduce the resistance against
thermal shock.
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1.2Sectioning 1 A

Samples selected for metallographic examination in

the as-received state are rarely in the condition to

be prepared for metallographic examination. Almost

all must be reduced in size or have a specific section

removed prior to preparation.

EREEMNEERRNESARESRR  ROJUERE

TEEN  ZYMENEmOREBRENERT LA
—EREREB D ETMRIEER - A BEAPETERE -

1.2.1 Pre-sectioning F&t1 k1

In some cases, the parts are too large for the available
metallographic sectioning equipment and pre-
sectioning is required. This is normally accomplished
with a non-precision device such as a hacksaw, band
saw, or abrasive cutter. It is vitally important that the
preliminary reduction in sample size be performed
in an area a significant distance from the regions
intended for analysis. Usually, the blade or sample
feed, blade pressure on the sample, and/or coolant
flow is not sufficient to protect the sample from

substantial damage.

e CAEMoldingMagazine + CMM-VO0I4-(2018/4H)

This may render the sample unusable or require an
exaggerated amount of grinding to eliminate the
thick layer of surface damage.

EREEERT  SHXKREOIHERT AEE - 8L
EWBKETHIER - BRBEZ—EFBERBUF
T8z W BERS W EIEI T - EEFEEE -
BLEABZNREREERRIGAEBRENIER - S
BmA/NETYLHRED - I BEEZ RN E
U REEmiVERRE ~ YR BASLARME
PURERRERR BeREg8E8MeE - IIATE -
oge R m A A BEE (BB S ROEHELUE
BRERENREBEEGRE -

P1-Fig.5 (a and b) shows an extreme example of
the depth and extent of surface damage from pre-
sectioning. The prepared surface shown in these
images was sectioned perpendicular to the pre-
sectioned cut, where the upper side of the cross-
section is the location of the pre-section cut. The
force of the blade cutting into the sample was
sufficient to create an artificial increase in density
along this surface (P1-Fig.5a) in addition to the

material flow seen in P1-Fig.5b. The combination



(#4E 3 BTIE R IER ) B 5: P1-Fig.5 Surface of a porous part sectioned using excessive pressure and insufficient
coolant flow. This resulted in densification and an alteration of the transformation products at the surface. (a) un-
etched; (b) etched with 2% Nital / 4% Picral.
HErR—ERESANSHZIIE  SEBEMEBENELAEHNLHE  SREERASHATREEEMIEEREN - 58
RERNEME - (a) Rzl « (b) FEELZIEEER 2% Nital ( #EEREL )/ 4% Picral( EIKEE )

of transformation products has also been altered
due to overheating, where the coolant flow and
cooling capacity was not capable of preventing
considerable microstructural damage.

P1- B .5(a & b) BRFRTIRFE - SR MR
ENZEEGREENSRGF - RERMIVEREEKR
= BYREERESRYIE - EEsEmE EFEEIT)
UE - JROYERENNEEMNEIE E TR EE
EZRABRIEM (P1- B 5A) - WHEPI-B Sb &
AYMBERBIRD - EmZIEAEENROEREA
A BRBE - RARREMSAEEN A -
HOAB LA B R RIBE -

Another example of improper abrasive sectioning
can be seen in P1-Fig.6. The dangers of insufficient
cooling when using an abrasive saw are seen as a
change in the transformation products. In the lower
magnification example, P1-Fig.6a, three distinct
colors can be seen in the cross-section; light tan on

the outside (left side), dark blue to dark grey in the

middle, and an orange/brown layer on the inside
(right side) of the sample section.

S—ESF - AEVELIRU PI- B .6 PollIEE -
SERMEDNRN  SAAENEREESEEEm
THW—RBRE - £EEXROHF I LIERW PI-
ba - OlitEEE LB B ABNER ; &
ShE (L) 2R - EPENEREBERKE -
TESEREIEE /e (AA) Eks -

Each color represents a different combination
of transformation products with only the inside
layer toward the right side being correct. The first
two layers are seen at a higher magnification in
P1-Fig.6b as Martensite and retained Austenite
along the outside edge and a Bainitic layer as the
intermediate transformation product.
s—REEeHAER—BAERNEHEAS  REAR
HEZLEN - B5—8 (JoRE ) BB SRR P1-
OO RERENEHRREIE  REBENSREIF
R BB RE
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6: P1-Fig.6 Surface damage caused by insufficient cooling during abrasive sectioning. The variation in colors
indicates a change in the combination in transformation products. (a) & (b), etched 2% Nital / 4% Picral.
BRRAZEHNI—EFF  ZRERTERELSIRENAR  BRUMBIEmNE EEEAFEREENE(EN (a) - (b)

1.2.2 Precise sectioning &2t A

A wafering saw can be used as an alternative
sectioning method if precise section location or
sample protection is required. This device uses
a blade that is substantially thinner than what is
used in a typical metallographic cut-off abrasive
saw. The blades are composed of SiC, Al203,
or other abrasive materials. In addition, metallic
substrate blades with a diamond impregnated rim
are sometimes used. Location of the blade on the
sample is often made using a micrometer.
MRBETBEMNEIERFEEZRE - IBERAEAH
U R oI DUBARES — BB HT REE - B
AL HENSHAEZRBERVHI R - ZEE
ERNE—EEHWE - SR - S(tin - HHE
ftERIPAE A - B3E R ANRIZUEBERNIERT)
R EERENEEEEAQNER EROUER
FELBE—EMANEE -

Consequently, the position of the cut surface

is more accurate compared with the other

@ CAEMoldingMagazine + CMM-VO0I4-(2018/4H)

sectioning methods and relatively thin sections
can be produced if desired. The amount of surface
damage is also substantially less than what would
be generated using the other sectioning techniques
due to the small amount of material being removed
and the light loads on the sample. P1-Fig.7 shows
an as-cut surface from a porous PM sintered
bronze part. The scratch pattern from the abrasive
contact is apparent, as would be expected, but
several of the pores are already visible and have not
been filled with the cut metal, even though bronze
is relatively soft. This sectioning process has several
drawbacks. It is much slower, possibly requiring
several minutes to remove a small section, only
relatively small samples can be sectioned and the
thin blades are easily damaged.

RASBENY) R BE M7 AME - )R ol AEERRE
MR EMN TR EE 2R ; FS - REE
SE N ANBEREFHEHNODRI) ARG - S2HR
MRERE/NBARESENTIEIER - P1- B .7 BR
T —ERZA M REAESHEHROTIEIRERR - A



7: P1-Fig.7 The as-cut surface of a porous sintered
bronze part taken directly from a precision wafering
saw.

TEEMNERRE - SR —ESASMEEENBHIER
RN EI#ARE

o] B2 FR IRV E RHZ RO XIR - IEUIFREIRVARE: -
Bl S8R R ERFREBEBNASKEIEER -
IR BRBFREBNEEE -

EEFAANBETEZALERY  S2FBE
B - CIEER B N EARMERA—/NER 7 - REEYIEIHE
HEUNWERR - DURER IR S8 -

1.2.3 Choosing the cross section EEi&
tIE

In addition to ensuring the cutting conditions in
the abrasive saw are correct to protect the sample
from damage, another important consideration
is determining where the cross-section should
be taken. In many situations, the microstructural
features contained in the cross-section must be
representative of the microstructure in the material
volume. Not all planar sections removed from a
sintered part satisfy this condition. The following
example illustrates this problem with simple sample

geometry.

Transverse longitudinal
< e -
i

g e A
-‘-—‘.-lh_- i i

| : 4
i ........... —_—

) b}

8: P1-Fig.8 Sample sectioning problem. The
illustration (a) represents the overall cylindrical sample
and the drawing (b) showing the compositions with
the two sectioning directions. The values 2 and 4 are
arbitrary and only intended to show the proportions of
areas aand b [1]

gaupmARKeERWmxmRNEREE - P1- B .8a) FiR—
EEEBE#ER, b) ZRnZEknEmERHAR - BEEER2,
REERS 4 IAEML, RRARERLLE a, b MEH
IS - BT REERRAZEE - ZRBUEBODER
RECERNIEREZEERY - UHEERI S —EEEN
HEZRENPAETENEEE - EAZHER N - It
BEEPESNMERSE - HWRSNRNEEM
RO REBRIE © TR R O A 14 S R SRR 4
MEAGIFERIR Y EERE - —(EEENRAED -

The decision to be made is where to remove a
section from the cylindrical specimen and have this
one section represent the entire microstructure
of the part volume. The structure of the cylinder
is composed of two distinct compositions, one
cylindrical in shape located in the centre, extending
from top to bottom, and the other surrounding
the first, also extending from top to bottom. The
diameter of the inner cylinder is half the diameter
of the overall cylinder. This is shown in P1-Fig.8
with the orange region, A, and the grey region, B,
representing the two microstructures. The question

is; in which direction should the single section be
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removed to represent the overall microstructure in
the cylinder?
AENESHERESCETRROE—ME - It—
B mABENREBE R MO MER SR - e EBE
2 AR EEEARER - —BARPORERE -
e E2N  m>—EETBHREEEEE —EETHNE
B - e RN - AEERNEKZNETN—F
MEK -1 P1-B .8 PRERHNEBRESE —EET -
Mk B RE _EETE - UFRE 2 EARAMER
s BEE - EMESE EASEMFE BN K
MER - A BECREEEEROMER SR ©

Fig. 8b represents the two sampling directions
that were considered. The transverse section is
removed across the cylinder circumference and the
longitudinal section is taken at the diameter of the
circle, from top to bottom. With the diameter of the
a composition half the overall diameter, the area
occupied by a is remarkably different in the two
sections.

In the transverse section, a occupies 25% of the
overall, a + b area. In comparison, a represents
50% of the a + b area in the longitudinal section. In
looking at the individual contributions of a and b to
the a + b volume, the transverse section gives the
correct proportion of the compositions, 25% a and
75% b. The longitudinal cross-section overestimates
the a contribution to the cylinder volume by a
factor of 2.

P1- B 8b % - MERREME S EELZR - —E=2
BEEKNEEH - »—ESEIRHE FAMgEE -
FEEEmELNESRE ABE - £8AmMENIH
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AN EERBRENAR - EEEEEE a( B4 2)
BHBE25%Wata &l (BALS + B8 - LEEGENR -
EHEEE a tl1h7A 50% WERE (a:b=11HEEL) -
MRUAB G ZME - FEa M b ¥EERa + bAERL -
el E o) PUE R B R R an RO BV EBEE 6178 25% - (8
Atavm 75% SELEAIR SR AL B iR RIE 2 15 -

It is clear that analyzing an unrepresentative cross-
section will result in incorrect observations if the
overall microstructure is of interest.

RER  DITHAERMEENRA ERJERERAES
DITRIRER ©

1.2.4 Removal of liquids #BFRi&EE

Another factor to be considered in the pre-
mounting of samples is the entrapment of liquids in
the pore structure. Oil, rust inhibitor, or other fluids
contained in the pore network can result in analysis
problems with PM materials.

This not only affects metallographic testing, but
chemical analysis results may also be affected if the
fluids are not removed prior to testing. Chemical
extraction of the liquids can be accomplished using
a Soxhlet extractor, as pictured in P1-Fig.9. The
apparatus is a condensing unit where a solvent is
boiled in the bulb located at the bottom (a), the
vapours travel up through the assembly to the
condensing area at the top (c), and drip down onto
the part located in the centre section (b).

The condensed liquid fills the centre section
until the syphon tube (d) on the side fills and the

collected solvent drains. This process continues for



9: P1-Fig.9 Soxhlet extractor assembly. Bl 88 /R— B & K ENES
(a) Solvent reservoir bulb 58802428

(b) sample containment section #mENE

(c) condensing area 3 &

(d) syphon tube TR E

a predetermined time, dissolving the oils in the part.
It is crucial that the solvent is capable of dissolving
the fluid trapped within the pore network.

ERBEEGMEEZRN S —BARRZEEN R AR
RSB PRRERENEH - IEEEMA ~ BiiAHE - 51
BRPRrEEZNEMTE  BERAZREMBIEZERHM R
MRRDEE - AMESREESHAE - NREBLERE
AR ZENRBRER - (EEOTHERTOIEERE

27488
= °

[

REEMCB IO IR AT - 40 P1-8 .9 -
ZEER L RSHEETEESRZ —EERERHR
#Hes - B2 (a) , ZFARKIEEE (o) RS RE
(BRBEKSH) - ERABIE (b) POEERZBE
AR RRNREERIPOLEERBRIKE (d) 2
£ REEFMWENBE IR - EREBERE
TERENRBEE  EoARTHPNH  REER

P

M2 - ZARBES AR EESLBEARARREE - (
O =R B A ER 2 —E/ B R AT IR AR 18 )

Another method of removing the unwanted liquids
is to heat the part under vacuum. The oil, etc. will be
forced to the surface of the part and/or outgas under
vacuum. The heating temperature should be carefully
determined to not alter the microstructure in any way.
BREAFENRECIRAS —&HE - 2EEZE M
REH  RRESREBEEE MWD BN EAL -
BREFABREMNRIOEE - DB REOHE N E 728
EMEREE o .
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The following procedure can be used as a guideline to set the cooling time.

Procedure for determining the Cooling Time.

1.Mold three shots at various cooing times.

2.Measure the critical dimensions.

3.Plot a graph of dimension versus the cooling time.

4.Analyze the data to see how the critical dimensions are influenced with the cooling time.

5.Decide on the cooling time that best fits the data.

6.Run 30 shots at this cooling time and perform a statistical analysis to determine the process capability at
this cooling time. Cycle time is the most important factor since that is what makes the bottom line profit. In
most case, if the process is capable at lower cooling times, one can make a change in the mold steel and

achieve the same dimensions at lower cycle times. m
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Taiwan
2018/03/26-03/30

RMUTSB Thailand Visiting Group
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The Plastics Show -NPE 2018
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