yaAifadUfURNTMadeuauaNiANIeNaLUUEUNU ITASAR MU ASNATIY 4.0
WUNYNUWINY LUATINT NFUNNUNIUAT

119U 1 YA 298U 9,000,000.00 UM (AU L)

—

. yaagfineiufiiinmaaauaaiaalinienawuuounUszasddmiuanamingss 4.0 19U 1 YA

2, AAUFNEIZIANIY

\Wursamaseumauantindimnssy aunseldifonmadauiduazaiuudusivesTanld
yawuuain (Static) uaziuunatn (Dynamic) intesdiarmansolunsniunuiasLansr L ssaziae
shuesian wavanud nsnsifudoyauazuansaseniiuns v ausadeniadriugaaeufiunefiitavi
meeseitazUszananald eFemnaoudedldiunsaeuiiausunsgu 15O 7500-1 wia ASTM E4

ooas 9 e ltd L /et ot = 1
s UIHVHHANATEIMAdEURBILATUNSTUTBIMUINATEIY ISO 9001 uay 1SO 10725 viaaliisumi

2.1 ananvaEnIunaie

2.2.1 ﬁ?iﬂ%ﬂ&ﬂ’]ﬂ’liﬂii}d%‘uﬂ’l‘i%ﬂﬂ@Ulﬁ“ﬂzﬂLLUUﬂaﬂ (Static) hazwuunain (Dynamic) las
annsaltvadeunsilalidosndn 100 Aladau

2.22 Tnssadrwenaianduwuy 2 @mdedindr wazanuudanssveddasadne (Frame
stiffness) laitfapnda 730 kN/mm fiaaugsvasaiudagunsnl (Crosshead) laltioands
1,000 Haaluns

2.2.3 @nunsaufuanugeesatudagunsal (Crosshead) naaausontsdssusilumvie
findn TnessuuBadumiswasduiniudagunaal (Crosshead) fuaniuszuulansedn
ausnluiidlefinsdeem wieszuuiinni

2.2.4 maiuiidmdufasgunsanaaey arwnivlitesndt 560 fadiuas uasnawgsll
Hounin 1430 Tadwes

225 gruiadesdmivdasegunsaiiliunuy T-slots 5 uor wuulaniiuazuds suradaslsl
11NN 14 Hadiuag

226 SHluviiauaumsiuasasunudnyde Piston, Juduuladatindulivem, wazillve
Set Up idanuuzinsgunisnaday wsasnin

2.2.7 anunsanugunsialdlasiiunszeziadeuil (Displacement control) WasAWTs
(Force control) lei@uagntay

228 msmmélv‘am,l,axﬂ'mﬂummﬁma@mwmaau”l.éﬂaiﬁaandw 20 Hz

2.2.9 ﬁﬂﬂ’mﬂmmﬁﬂizﬁnﬁwmwﬂElE]ﬂil’lﬂ@lj’JLﬂ%laﬂ il Control frequency agnatiagta.kHz _—

Auazden 24 O lasivawaduesduiusttes 4 4o
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o o a W W 3w = 4 a Y v | o T W
2.2.10 szvuidadummiulansednuiassuunanit wisusmeszuuaamaiuaudiiu
mzvdsliunIonnI
- | ] o v a ¢ . . 2
2.2.11 psilaudasenituaTamedauiuasuinefiduluy Gigabits Ethernet (LAN) %138
= [
AN
2.2.12 s8UUn1TRIUreaasenduluy Servo Hydraulic kagin1singa Actuator 4ila
Hydrostatic bearing 1iUu Crosshead w3aLiieiuwmi
2.2.13 fageviraanandulaiin (Chiller) aurndasinisivawmuizauiunisaiugualuiauves

’cf at G =l 1
UINU K78 LNPULNI

2.2 Twandenvasyanszuandn (Actuator) fiqaudnwnzanizddalul

2.2.1 \Hurfialifidanelu wie Hydrostatic bearings muﬁmls?fmmaamlﬁwgm,l,uu Static waw
Dynamic 38 LiguLin

222 Mnaaauldfussgeaalaitonnd + 100 Aladadu uazshesuiuiilensednusadulal
"oundt 210 U13

2.2.3 seusnnsiadauiisy (Stroke) aeannudinude Piston lildesndn 100 fadwing

2.2.4 i LVDT nsaigeidmiuinssoviadeufiaasalinslunsyuen fA Linearity 1
1NN + 0.25%

2.2.5 1 Accumulator Wag Safety 21187 Aadrdudinssuandn (Actuator) Taunse 3o

=l I
NEuUENI

2.3 Uudurdslansein (Hydraulic power unit) ﬁﬂmﬁﬂwmzmwwﬁﬁda‘lﬂﬁ

231 annsnasednsnsiva (Flow rate) ihsillsidasndn 40 Ansdaund

2.3.2 d@ansedairaussulussuulalivesnin 210 v

233 fnwmaruquowesduiiilensedalitiosndt 235 dns

234 fspuuintinavenisundluduas ingamgiveniiufiaunsauansdnudaian vie
fint wazinatausaiumenhiudusuudufingsl Sogredos 199

235 ﬁiz‘umgamﬂﬁaumm%auﬁamwmﬁ’muﬂm%mﬂéfgﬂdaaﬁﬂé’miuﬁalﬁamuamzﬁ’u
arudauvenisuluds wasaedeudeynageivnzaniunisldoy vie findy

2.3.6 ﬁfqmﬂw;ﬁguﬁam”|'mﬁuﬁﬂﬁwmunmﬂﬁﬁwmwmLﬁ:‘fimLﬁ@ﬁz@'}ﬂhﬂﬁﬂﬁﬁnm n38
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2.4 gunsalusznaunanunuasiuel
2.4.1 Alvasiwad (Load Cell) lAunisnadaulavanuu Static wag Dynamic lalidsanin

+100 Alafiadu goudisvaglu Class 0.5 MUUATFIU 1SO 7500-1 WIaAnT1 HluFusas

msaeuiisunnlssnuiaeilisunisiusesnasgiu 15O 7500-1 Snuauliderndn 1 4a
2.4.2 fiyninsvesta (Extensometen) dmfunaasuuuy Dynamic Sunubitdesndn 1 4a szey
Gauge length 25 fadiuns awsainszasla +2.5 Jadiuas wianiend llatunns
wAROUNUY Strain control lelduadnad flususesnisaeuiisuauuinsgiu 150 9513
Class 0.5 InTsanuuasilazumsiusesanasgIu 1SO 7500-1 we (Weuwi
2.4.3 ﬁﬁ@fmsaxﬁﬂLLuuiﬂﬁmﬁaﬁuﬂﬁu (Non-contacting extensometer) w%auqﬂmaiai’mu
ravain 1 YA ﬁ@mé’ﬂwﬁusﬁq@iam‘i
2.43.1 wuaaudlidesndt 25 fadwasuayvaudian1sueaiu (Field of view
(FOV)) laitiandt 100 x 100 fafluns
2.4.3.2 T inszazlalalivdoandt 100 dadueg warilanuazidoninid 1 luasou
2.4.33 TUsunTuUTsananInTianniansI9dusesdemnewaginan Gauge
leneth Buduldodaesaluld wasiifladudmiuldsa Transverse strain Wamad r&n
value 19 w38 findn
2.4.3.4 flym Calibration iieldasiaaumiuusiuginisdea Swaliitfesndt 1 4
2.4.3.5 AMgNHB38IN13IA (Accuracy) aglu Class 1 Auu1mIgIu ISO 9513
w¥auluusesmsaeuiiisuanguasilaiunisiuses 1O 17025 wieifisui
2.4.4 yoduiunuuulansedn Wedge grips Sandnunsdusisselud
2.4.4.1 Mfunsvasouldiawuu Static uaz Dynamic tilifosndt +100 Alafladiu
2.4.4.2 grunsaiAsuuinduiueld Tneflvnduiunudwiuiununaseua 4
fla 10 fadwasrienirends wazlindulunuuwuudmiuiunuang 0 8 9 fafunsvie
AN
2.4.4.3 fgaauauussiuiiildlumstuiviunuitaunsaufudausaiulddau |
30 — 200 ViSu3aniiundt dlusunsuuazeuauussiurazimIvaaaulFSaluF Lo
ansauubssiuiutumilissneausuuaduany i find
2.4.5 Waupsuldnuimfuadomagey $1uau 1 LRGN sil
24.5.1 galusunsudmsunnasuwuunain (Dynamic Testing) fiqnidnuay
Fadtaluil
1) anansaseALInTeinuey sssnnedeud wevarudldduedielos
2) il User Interface 1uuuy Block %3e Sequence Program iladrasanas I

#9A7 LagauNTaas1e Block danulalidaenin 20 Block
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4) AHsnTuNug1uUFUAT PID-parameters, Limits set-up, Oscilloscope

&3

wazil Module dwisuai1aitnisnaaauiad Ineaiuisaniivug Waveform wuu Ramp,

Sinus Wag Triangle InSuateios
2.4.6 ygUnsaldmiunageu

2.4.6.1 ﬁﬁqmﬁmﬁumu CT Specimen @ ulInsgIu ASTM E399 wag ISO/CD 12135

seafuusalidesnin 100 Alafindu wisuya adaptors dmsudagaduiusiu CT
Specimen WAugauTukUUlanseda Wedge grips Snuaulitesnii 1 4m
2.4.6.2 ﬁ‘gﬂfﬂﬂﬁﬂﬁﬂi@%&ﬂ (Crack opening displacement gage) d1uaulaitos
191 1 ya awnsadnsvesld +12 81 -5 fadwes wieniund szes Gauge length laltiae
N1 10 faduns wiswluiurasnsasuiisugunsalanlsanugiin wisieuwi
2.4.6.3 fyalugalusunsudmiunagaumian Critical stress intensity factor K1C
MIUHIATFIU ASTM E 399 lasildunaunisnadau a1 Pre-cracking bal Lasn1sinmg
&= < o =4 = |
Usziranadulusuinasgiuiivun vse Weuwi
Ay @ o w u & d o« ¢ o o = -1
2.4.7 figmandwiuiniiuiniaslisuazgunsalvaasy $1um 2 ¢ lnsilauau @il
L & 1 d} =) [ 4
2.4.7.1 Wugmanifuaiaslatauulssguiuibeu vie wuudile sunlides
171 ANNT19 1200 Tadluns x AUEN 500 TaAlns x ge 1825 Nadluns
= :j RJ at e 1 ¥ 3 =
2.4.7.2 fdunafignsafussesls edrades 3 du wasfianuwdasmuniugs
ansasessudmiinlealitesndt 80 Alandy devu

2.4.7.3 fissuvfonlszginengua wse And

2.5 Tusunsudmunadauluuddn (Static Testing) naidnuaisdadaluil

2.5.1 awisanlugunisvadauldegiadesfe vaaauluufs (Tensile) nagaunuune
(Compression) nagauluUAnlAYE (Flexural/Bending) nagauaiuay (Creep) Nndau
wuuindng (Cyclio) Immidouluarunuuss (Force control) wasAuANTzEsLARaT
(Speed control)

25.2 LanwanisnaaeulugUreansuendniuduay gunswildumznadau Usuanaas
nrladnlusid winsiaausauansdiidanld dlidusdazgauunsw wazauis
donmmuawaawnunamlaotnag 3 Loy wie euwi

253 ansaeloudeyananismaasy (Export) luguuuuse q sgetiosdsil Microsoft
Excel, Microsoft Word, PDF, wag ASCII #3au1nnin

2.5.4 annsnainegasnisauiaiiiudulieiudeanis viie and

i Bl S
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2.6 \A3RsARNNIMESTMTUAIUANNITIMULarUsEIana 31U 1 9a Tnadnuvazasl

o
as

255 ﬁwqawz‘]ma%ﬁmﬂ"]mwmaaumummgm ASTM, DIN, EN, 150 sastaviainasnatios 200
Tusunsy

2.5.6 annsautinguildaunazdinansnindrfeiladidunsldnulusunsalaenissiua
Username Wag Password %58 AN

2.5.7 Wsunsudanuaiuisaaiuisieanisnagay Modulus, Proof Stress, Yield, Tensile
Strength, Elongation, Breaking Force, Work |aituadretias

2.5.8 @nsaudnsaalaesnatios sl Mean, Standard Deviation, Median, Coefficient of

Variance, Max, Min, Range

as

2.6.1 inuraUszurananals (CPU) laidaandt 8 unuudn (8 Core) Tnaiinanusadnyyia
wiRMaean idosnds 4.3 GHz 41w 1 wihe
2.6.2 fimirgUszulananans (CPU) dudrgainudinatauuu Cache Memory saulusssiu
(Level) e vuialdtasnit 8 MB
2.6.3 fmhsUsznanalilauansnin I@aﬁﬂmé’ﬂwmamﬂmaﬂ?mﬁq yionni fdl
2.6.3.1 LT UKHI199 T BUARIAMMLEN 9N URIIIREN AT A s e laiTas
111 2 GB %38
2.6.3.2 ﬁwﬁaaﬂiamawaLﬁamemwﬁﬁﬁgqag}nwaiuwﬂqaﬂwmamaaaw wuy
Graphics Processing Unit fidnunsalduheanusmdnlunisuansnmauinlitosndn 2 GB
W38
2.6.33 fvheussunanaiouaasnwiilauannsalunistdmeanusmanly
AsuansnIUIaliltesnii 2 GB
2.6.4 TvieAnudivian (RAM) ¥ila DDR4 v3esinin duunlaidesndn 8 GB
2.6.5 fimiaedaiAvdaya (Hard Drive) 9dia SATA wiafind awearwglidosnda 2 TB w3e
%lln Solid State Drive vu1aAIXRlsiaendn 480 GB d1uau 1 wie
2.6.6 1l DVD-RW #38@An71 9117 1 vidae
2.6.7 Sendoudaszuuiniotns (Network interface) WU 10/100/1000 Base-T w3adnd
Tuuldtesnd 2 deq
26,8 futiufusiuaziund 1w 1 g (Hudveifortuaiemouiinees
2.6.9 flauansnmiuy LCD vizedndn awslitfosndn 19 7 s1uau 1 mie

2.6.10 Hyalusunsuszuudjuanisdmiviesasmauianasnidvavognaaiungmune
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2.7 yoaudndasinszes (Measuring Microscope) 31uau 1 4a fiswazidunnsil
= §as a = 2 v v i
2.7.1 fwduussyauding vlanendeuls lngaunsoussgiaud laegatay 5 dos
2.7.2 udingluszuu UIS2 wazilssezmsuiuvenauduia Par focal 9 45 Jadiuns

ai

vaeliguWn wagiidawens 4 sedu Taefidndaesegludas 5X, 10X, 50x waz 100X
il

2.7.2.1 vila MPlan Semi-Apochromat faswgne 5 w1 flan NA. lddeandt 0.15
wawa1 W.D. laltioanin 20 fadiuns

2.7.2.2 %ilm MPlan Semi-Apochromat Andsw81e 10 11 faA1 NA. lideanin
0.30 waza1 W.D. bidesnd 11 Sadwns

2.7.2.3 41l MPlan Semi-Apochromat f1dsaaie 50 111 dlan NA. litlesnida
0.50 wazA1 W.D. litloand 10.6 Hadiuns

2.7.2.4 %ila MPlan Semi-Apochromat Andsueie 100 W dan NA. liltdewsnd
0.80 wawen W.D. Litleendn 3.4 dadiuns
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1 ¢ ar ¢ s A LY | al o o s p
2.7.3 MwduussyaudinguaziaudingresdliaTaanisAfeiuiundesinsses (Measuring

1

. =l = 2
Microscope) litaUszangniwnislasuaan
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2.8 Waunsusasiunsinaidugandasingze: (Measuring Microscope) dinauautfnil
2.8.1 @113039UWI9 Grain Size ¥lla Planimetric vivawiaun laalusunsuazyinisidenvau
insulidnlud® anunsauanien G-value la wazsasfunInsgIu ASTM E112, EN 1SO 643,
JIS GO551, JIS G9552 GOST 5639-82, GB/T 6394, DIN 50601, ASTM E1382-97 %38
AU
2.8.2 #lnun Manual Multiple Image Alisnment ¥3alflguvin @ msun1ITINANYDIF8819
Furlilsrunlunsueaiiunieiy
283 flgalaiia LED dmiuifiudszdnsainnisléerunsandosinssey (Measuring

¥ = 1 o 1Y) 9 ' = a 1 2
Microscope) Togasiilvaghalay 2 wdu wioundesmuauiiawsoanuaziiuauainale
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3.1 mifiasandadenteiauelagldinamisa
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fUsenounts SMEs nsdlauesiangsninsmenanuesdiaueseseau biiudesay 10 vindusznaunis
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