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In-depth Coverage

Protective GAS ESR

Advantages

* N0 H-increase during remelting
* Low SI, Al contents for turbine application
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Quality level vs. Micro-cleanliness
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Failure modes in die casting
Heat Checking Gross Cracking
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Heat checking resistance — Test results
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Introduction to Metallographic for Powder Metallurgy
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2.1.2 Properties of PM materials
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The alloying and processing of the PM parts are of
crucial importance due to the fact that the properties
of PM materials are determined by three controlling
factors:

PM A B M BEEUR 5 — B2 IR 3=

- Porosity/Density: volume percent, size, shape,
spatial distribution and interconnectivity of the pore
structure
AR/ BE AR
pE S

- Composition and Alloying Method: the

SR RE ik - ZEB D

distribution of alloying additives is determined
by the methods used to manufacture the base
powder and final powder mixture, in addition to
the thermal processing sequence employed to

make the part.

e CAEMoldingMagazine + CMM-V0I18-(2018/8 )
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5

- Microstructure: the combination of
transformation products is determined by the
local chemical composition, the cooling rate in

the sintering furnace and any secondary thermal

treatments.
BEARL - MECERY - BEREISMERE - &

BREIEEREZEAIEA K

Clearly, local chemical composition and cooling rate
have a huge impact, not only on the part behavior
in use, but also on how the sections should be
prepared for metallographic analysis.

B MR EFEREER DS ARE AMBEHR
mNERUEAEATE  BARIRE F2HERH
BHE -

This discussion of PM alloying and processing
is important from a metallographic standpoint
because the individual transformation products
have different physical properties and chemical

activity. In looking at the physical properties,



P2-Fig.2 Image a) shows inclusions composed primarily of MnS and characterized by a light shade of gray.
Image b) shows several dark gray oxides in a multi-phase inclusion (un-etched)

g a) RNEHEMAEAREERE MnS - BER—EBXENFE ;

b) BRAIRBERKENSIERBEREMANSERIIGE L

constituents and phases often vary in hardness
and the softer areas may polish at a faster rate
compared with the harder areas. This is especially
important during final polishing where excessive
polishing time, pressure or the incorrect polishing
cloth could result in unwanted surface relief and
an improper characterization of the microstructure.
The variation in chemical activity often results in
differences in etching rates, where one region in
the microstructure might appear over-etched or
under-etched compared with other transformation
products in the same field of view.
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WABTERMERD  HRSHEERLIOREI K
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2.2 Sample selection, preparation and

examination #xmEE - HE KR
Several techniques for sample selection and

preparation were discussed in the first part of
this two-part article [1]. As emphasized in Part
1, preparing the samples correctly is essential
for performing an accurate assessment of the
microstructure. The amount of reliable information
available from a poorly prepared sample is minimal
at best and the results from such samples could
lead to incorrect conclusions. Conversely, when the
sample is prepared correctly and the microstructural
features are present in an unaltered condition and
location, the results are correct and factual.
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P2-Fig.3 Images of pores and cracks in a tensile tested part containing precipitation throughout the grain
boundaries. The pores and fracture surface edge are seen in a) and a pore containing cracks perpendicular to

the stress direction is seen in b) (un-etched)

g a) BREBAMEAFNERER -  HhEaRBYFBEFNFBPLRRSANRR -
b) AT ERELAMRENEZHNITETZ BB AMMNSE (ASFHEABAMMTTE)
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WEMmESHE

2.2.1 Two stage evaluation ML AL
Under normal circumstances, a metallographic
analysis is separated into two stages; the first in the
as-polished (un-etched) condition and the second
with the microstructure revealed using chemical or
optical means. The initial as-polished examination
provides information based on the interaction of the
sample surface with the light from the microscope.
Since the prepared samples are opaque, all
information is based on how the light is reflected
from the surface. Features characterized by specific
colors or grey shades are visible against the highly
reflective metallic matrix due to the variation in the
light absorbed and reflected by specific areas on
the surface.

BEBRD - HEABD O RMELE . S0
yetkm (RERZ) - REDITBBILENRICEFRE
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2.2.2 Distinguishing grey levels
DHIKEEFR

With grey features, the difference in reflectivity must
be >10% compared with the surrounding material
in order to separate one area from another. Being
able to distinguish multiple grey levels is important
with features such as nonmetallic inclusions where
several oxides or sulphides may be present in one
complex feature. The individual oxides or sulphides
are often different in terms of the amount of light
they reflect, i.e. their grey level. This can be seen in
P2-Fig.2a and 2b, where images of two nonmetallic
inclusions are seen. In P2-Fig.2a, the inclusions

are light grey sulphides, while, in P2-Fig.2b, the



inclusion is a dark grey oxide. Other important

features distinguished by grey level are shown in
P2-Fig.3. These are pores, cracks, and an exposed
fracture surface cross-section where the features
are composed of void space and consequently
have no light reflection.
EREBGD - MABMASE RN RIENEZES
ZRR10% A eREEMEREERRDFRK - B
FIEER— RSP IR FEESRBAR - tbNEES(E
Y~ TCY SR BRI 7 - SIFIEEES0AEME D BY
BN ZEXEBG YR EmRE RS LATIIE
FEZE - BEAYIREYEICRNRFENS
AHEE - EEHEERPRRIBBABORESR - U
P2-Bl 2aM2bFir - BIRPEIEMEARHIFE
B - P2- B 2a % - REYBEKENTIEY
P2- 8 .2b PR IFEM R ZR K ENEEY) - P2- 8l .3
FImErs —LoDIEKEEZRRD PGSR B
A~ HALUR—EERENESRE - BLEMAHEREF
ZE - PIIARSIER - EBR EMRRSERE -

2.2.3 As-polished surfaces il £ E

Various microscope techniques can also be used
to provide additional information while the sample
is in the as-polished condition. These will be
discussed in more detail later in this article. Two
techniques can be used. Relief intentionally polished
into the surface can be useful in showing variations
in local hardness between features, where over-
polishing a sample in the final preparation stages
will show height differences between the hard and
soft components. A second technique, polarized

light, can be used to distinguish features that are

cubic (isotropic) in crystal structure from non-cubic
(anisotropic) features. As-polished surfaces are
used frequently in the quantitative analysis of the
nonmetallic inclusion content in powder forged
specimens and to evaluate the effectiveness of the
sintering process on porous samples by measuring
the shape, size and distribution of the pore cross-
sections. Using quantitative microscopy (stereology)
to estimate the ratio of the pore surface to material
volume is also an indicator of the response of the
material to alloying and sintering.
A3 89 7804 85 B2l o] DUIR (D 6 B A i @ B A0
- BMER BN ARBRER M ERE - —
ARNEEmEREETBENY  BRAEHEEEY)
MIEEABZEE - EBMER Nl EEREEL M
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MARBSHERD - WA ERERE RKARIEIFTER
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AiERm PR - R R DM - T IEMTL
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EERmAVALRER - ol IEEMR S (EBEETS
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“"Various microscope techniques can also be used
to provide additional information while the sample
is in the as-polished condition”
ARBEMBEE M o DURHI BN R R E LA S
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PPA-Polyphthalamide %
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PPA-Polyphthalamide
PPA (polyphthalamide) =& Solvey Advanced Polymer
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Advanced Polymer A5] -

PPA TE 7 FAateE Lol IR ER & Polyamide(PA) ZXMif% %
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1 Polyamide T2 (ex.Nylon 66 - Nylon 6) 2%
TR BE M RO B2 B A% (polyamide) - FT a8 B AR & (aliphatic)
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BAERRRZY  Weat  RIZELSEHEN £
EmiE A =HE28 PA-6T B+ ARLEN - Tm
#320°C; Tg %9 85 ~ 125°C - =TREHNER / EF
2 (SMT &2 ) - RAESIZETENSESHS -

SO0 PA-OT RIZEEEHE R PR (PTA) BB E %
REREMA - tHERENTE FEERIREE - &

STEERRRREYE MsEk RIZEY - sS4
B SEEESSEY  EZ2EMMNABAK Kuraray 2
S8 PA-9T & mn & % Genestar - Tm 49 306°C; Tg
K125°C - TEEANREBER / EF2H (SMTRE ) -
i 2840/ & o] 32 260°CHE AR #Ein i reflow solder &
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Solvey A8]H Amodel PPA BB BRI M K%
ERRTLEN - SMEMEARERREIN IS

A RLAE B RRUR PA-OT -

PA-6T ZREHY X _FE PTA) EREC _EESKR
BEamA - WREMEFERNRIZEN - BT
R eRERSMEY BRI SV EBMICA
HE—IREZRE  MEEEEBSNERERH &
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SR H AR BHEESERITS - I ERB
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RENERER HEBZHEOMSERAEERRE

/\W
™N N
H H

ng hydrocarbon chain Aromatic core
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Chemical structure of Genestar

TaA - EEEREMRNAR - BN RERE
KRR - PRSI UESY M RN T MR - B
AU AR {ERY PPA #1RIBVIA R 4078 310°C - R AT AR
st B REETMT -

+ = 5
ERIR

PPA # il fRsK 26l

Amodel PPA AS-1566 HS 52 ¥ M Solvey B4R 5%
JR RO LUK 38 fth 38 FA 5% 45 18 &9 W #F (S=Structural) -
1566 7~ 1= FEMZEE A A-1000 PPA #i# - 5= &
MR M ETEERZ Mineral B & Glass Fiber - 66= 1
MR INEELEAIR 66 wt% - T HS B REHETE
M REEE AR (heat stabilized and lubricated)
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REIRIRM 120°C MR/ N EE 90°C R EZIR ) L/
5 ;(2) BIEMLRERE —ME=E 310~330°C - BB
mE (melt temp) EiFEE 321~343°C - BBEZE &
FERER 135°C (& SEEES 65~165°C ) m
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SEEmBREKMTEFIELE ER . RETIEHFE 3+1

MmO 18 ERM 23 BAN - A7ERAOEN33% - BERIE: 846581100 2 - EPFSHISEZH 50 2
MEEIKGCDP 9% ; BRI - ZNRMEBEREE - REFEARSEARIFES  NURBERESE
017 FHEHMEOER L AOMRER134% BrE  |\eyse  @REH - QFRmE - (MUASIBEND)
REBNDNDERYE - BNERSEEERRAZTRE  mewndpe

PR EREREHCLARRRERE FERN  s1spr. 'Himo 8 DRYEL, 2R (UAT
REE - RIREMBEFERAETR - BYEEFBIRE B

HRE RMEEIINEE - AR mEEHSHNARRERE
BRESTH - BB IKANBNEETRR REFE AR
IHS - R E &S ARTHESIFHERHSERRER

B 2EHRE  EIREBBHALEALM
FIBFRE: (KEBERE[/T)) WIEZEERHEO6
@A (UASHEN)

PEEFEZIVD. R T I H sy

B EEEEEHTERERSE - B SRS T, e s
TEEA - . BHEO ST EEER SR MY - AR
HEDEEN RS - AEEHRRTEOHNSES )
- BHMENBETFRE "IEHE , AT EOTE S
BENHZ  BLOH - ElERmE LM o \
HEH - SEHSEREE -
% faE -
3 1 ZRECATRHEEZ  AEREERBLEIEANS & BN A
@ — Beas A B/ - Z/0E
] 4% 5
)gg 2 2&1$EE KX%&%@EZ%%%U R H EIEEHE 02 27255200#1825 1832
2 Email: mkevent@taitra.org.tw m

@ CAEMoldingMagazine + CMM-VOI8-(2018/8A)



§ EEEER

8/1651#3%, 8/238% 15

M sl EiA
13:30~14:00 LR
14:00~14:10 TREOREA k.4 i)
14:10~15:00 hEEENHEMEE - BENER IHS Markit&EECH RIEME
: : (8716 PHWEART &0 BE
15:00-15:30 M R R R R T AR O 5 L 8/23 DRI ARG NER &2
15:30~15:40 rR
: ; EHsE TSR AAEEeE
15:40~16:10 ENETHIR T BT pe=ga Gl
EWHE - BREEtL
&/16 Eig
hE L A BRTT Sl DR
e S 1
A ST
Panel discussion ;g: g?f&gﬂﬂﬂnl
1,620 o {20 5 4 S0 B e ) R ARG R T Y hﬂHﬂIﬁEﬁHﬂH”d
16 - 10~17 : 20 2SS PS8 00300 00 O R A R 2R 847 o “
' ’ IIEEIREA B R S R
4. T A SR RS poik e BiR AR 8/26 &g
chE A BT BT i
UBMER R GERLE
el @
RHAETIRERGERLE
HE T
8/2951L15
EEdL EhmE EilA
13:30~14:00 HE
14:00~14:10 TR ORE et
14:10-15:00 EEBENhHEnEx - AElERE IHS Markit&2ECR RIEMW
15:00-15:30 mEREHEaRLEO SRR PEBLEARITERM GIE
15:30-15:40 i
AN e -~ HBmERNESE iR E
15:40-~16:10 ENEMIRNE (FE B b )
Panel discussion EEHE - MiE&HHE -
TEm BE
16 : 10~17 : 20 1.8 W) {2 SR B0 i e R O W T T EmfAEERGTEEREAES
’ ’ 2EMEHRNEREARERFRIEE? ERE S
3. 80 i A SRR AR E TR B ERE Y FERE AR ATRAES
ERGE ) S IERE T A T BT SaH

CAEMoldingMagazine + CMM-VOI8-(2018/8H) e

WEEEEEIVO

234

an
ES

(HEEB8/8%LNDV)S



FEAOEE

2018/6/28(M)
2 N

‘ 20185 B RAERMEHIEHS

2018 FEEREERBELSIERE
EBEE 2018 EREREELEERERE

EMEN . PERFEZETEGBE

JEENHES : 2018/6/28( 10 ) 8:30 ~ 18:00

EENMES - 1SR RERE ( Bdtm LR RN 168 5% )
ZEAR 0 80-100 A

ARBERBUIE "HEOBRESTSE ) HitRE TRERM SR 2088, WROETESIHE

HABAUREBEFREABENERANSN "HKESIF, - "TATOR, ~ "TERAE, & "TEE#EL [OX

HOZFPZADXBEEHEEAEGNERNFSHFENRY " OERRERH ) - ©ESTROBHES NS

NTIREREHEXBEASERNRRGHF  RERE  BREMEAHXERBSEO 9EEREHAAER -

0B EREFBESEREIREENEXSIFVEEBIIMERNFEKANRNEZRERBELSBENRSREL

REEXRBEGOF AT EE SR ASHEXETEEEREZ T ENEXRRIRNGIFRNER KEXSIFT
AESER R FERTAQEEXRFNRN E2EEHE . F-o»

BUEEIEEIV). R T T T T I iy

i
F=

(HEE8/8ELNDV)E

@ CAEMoldingMagazine + CMM-VOI8-(2018/8A)



TAIWAN - THAILAND INDUSTRIAL COLLABORATION SUMMIT
Taipei, Taiwan

’
e L o




EZEHA 2 Industry News

Fakuma-The Entire World Plastics Technology

FAKUMA2018Ei Bl FE BB R - 255 H




BEEEEEHB AR MR RHEACMT)##122018/10/13(7%)
~10/21(H) - 283 "FAKUMA2018E M BRI E-2558 1 -
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2018 26 Fakuma

F26/EZE 2B T &E Fakuma

FEHEEMI : P. E. Schall GmbH & Co

B BEES : 2018/10/16( — )~2018/10/20( 7%)
RiithEs : SEEEZYE Friedrichshafen, Germany
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EZ% : Plastics 22

B/ 481k : http://www.fakuma-messe.de/en/
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The 29th JAPAN INTERNATIONAL MACHINE TOOL FAIR
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2018FSItEBIPREZERB I XEE
(Taipei PLAS)
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ARE Shenzhen 2018

2018 YIBER LB acRiEzZARE
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ARE Shenzhen 2018
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INTERNATIONAL
DES INVENTIONS

GENEVE

& Dr. Eric KWOK, Mr. Aixiang SUN

tor: Surface anisolrope de contriie thermique pour systéme 5G

Genéve, le 13 avil 2018
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