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bb~~1n nTH tl~CJ'Ubb tl!;1'11fl1'1i,'f'h:J'Vll'l bl"11~~n~ 1 'W'1i1'1Vl~'~~ b tl'Uu1n~~1-b'b'Vlfl1 'U 1!;1 ~61-:.J~nn~'U bb~ 
~ q ~ 

1~tJ'LJnl1fln~l'lleJ'11 'Vl CJiJ1~11l'l1ln~l'U~ffi 'UJh'Ud vh 1 ~bCJl'd'll'U~h'U 1 VltUcJ'Ifl'l b 1J'Um1fi n~11 'U61lCJl'lll m1 
~ " 

mnnl1i>'11Cil'111~~ vh 1 ,)i\f\(91t:-~G'lm::;'Vl'unun1fl~'ll-;i::;ml'u nl';i1 'Wthr'il'U'UbbG'l:t;"il ::;'Vlifl11:!.J'.'i'Ubb -;i.:Ji>'1.:J~'U b tl'U 
'U , , '\J 

~1~u eJ ~l'~ hn~ m1Yl'~'U1m1fin~l~'~1 'U1~uu bb!;1~'UeJ m~uunc'T.:.Jb tl'U 1~'VlCJ1 Vl~'lleJ'Itl1~b 'Vll"l b ~eJ'~~ln 

nl1b~CJ'Unl161eJ'Ub ~eJYl'~'Ulfll~'lfl'U'Vll'l b'VlfltJflll"ld m 'Ul\91n1 11n1~ CJeJ\9161lVln11:W "i\'1 b tl'U~eJ'11-b'Vi'n~~ m1 
q 

vll'll'U~'d:w nu1'VlCJlnl1bb!;1~ b 'Vlfl1 'U 1!;1 ~61:WCJ 1 Vl~ bb~tJ~~tJ'UcJ'I hJ1~iJm1Yl'~'UlVl~ n61\911 ur1mm bb!;1~~1?lnl1 
q 'IJ q 

b~ CJ'U nl161eJ'U 1 ~61eJ l?lfl~ eJ'I num1:w~ eJ'I nl1'1l eJ'Ifll fl ~tl1~ n eJU m1 'U eJ n~1 nd cJ'IlJ61l b Vl\91~lr1 ruB ntl1~ m1 
~ q " 

Vl~'l~vll1 ~ bCJl'd'll'U~lJf)f;1Jfll~ 1~tJCJ:W b~CJ'U 1 'U61lCJl'lll~~ ~eJ ~l\91 eJU bb 'Vl'UcJ\I~eJ'U-rrl\1~1 b~eJb tJ~CJU b Vi CJU tltJ 
q 

m~~~'U ~'~1 ~iJ~n~ru~\ll'U~Vl11n 'll1~ne1u nufl1l:Wnl1Vl1Jl1 'UeJl~'\l'jcJ\11~-a'l?lb~'U 1 'U61m'Wtl1~neJum1 v\'1 

1 ~ 'll1 ~ b 'Vll"11 'Vl CJ 'll1 ~ 61 u fll 1 ~ 'll 1 l?l bb fl !;1 'U u fl !;11 n 1 ~ iJ fl 1 1 :w ~ bb !;1 ~ fl 1 1 :w 611 :w 11 fl 1 l?l CJ b u 'V'j 1 ~ eJ ~ 1 \1 ~ '11 'U 
q 'IJ 

fllfleJ\9161lVln11:W bb!;1~'Vll\l~l'Unl1bb'V'j'Vl~ 1 'U'llt1J~b~CJdn'Utl1~b 'Vll"llJ"ii'l'U'd'U~rJl\1\ll'UnrJl c(b'Jic(, boo fl'U,i'U 
q 'IJ 

~~lbhm1fin~l1~~UeJI?l:wfin~lbU'Un~:w~1l\l\ll'U:IJln~61(91 Al?lbU'U m®.<t® % 'lleJ\I~rJl\1\l l'U~\IVl:WI?l 11?lCJ 
'U 'I 'I , 'U 

61lCJ~rJl\l\ll'U~?ll?l (b'llb'll. bb'll %) 'lleJ\In~:wdbU'U~~~tJ~ln61lCJnl1~1?lnl1 1 'U'llru~~Ul\161l'llll'lll'llll?lbbfl!;1'U 
q q 'IJ 

tJ fl ~ l m eJ ~ l \1611 CJ eJ 1~1 ~,r'U ~ \1 bbllrJl ~ \itJ l ~ ~ ~ ~ eJ \1 nl1Yl' ~ 'U l n l~ \1 fl'U 611 CJ eJ l~'V'j 1 ~61 eJ (71 fl ~ eJ\1 nu fld l:W 
q ~ 

~eJ\Inl1'lleJ\I\91ml?l bb 1\1\ll'U bb~ ~Vll"l'Vll\1 m1Yl'~'U1'll1~ b 'Vll"l 11?l CJ 1~~\1 b UlVl:Wl CJ 1 'U nl1b ~:wi11?lG'11'U 11 n b~CJ'U61lCJ 
m~1~ 1 ~61\I~'U bb \91l 'U'Vll\ln~un'U i1'1?lG'11'U11m~CJ'U61lCJeJ1~1fln~liJbb'U1 1 1J:w~l?l~\l~\lbb~lJm1fin~1 ®<t<to ~ 

'IJ 

eJ~~~eJCJ~~ m~.~ ~l?l~\leJ~l\l~m~mbb~~fl\1~ 1'WtJm1fin~1 ®<t<tb - ®<t<t~ bVl~eJ'll1~:w1ru~eJCJ~~ mm.o 
'IJ 

~\I.Q tJm1fin~1 ®<t<t~ i1'1?lG'11'U11m~CJ'U?llCJ61l:Wru~eJeJ1~1~eJ~~~eJCJ~~ bb'll .m ~eJ mhb'll ~\11'll~ ® (61~~ 
" 'IJ 'IJ 

nl1fln~l'lleJ\Itl1~b'Vli"11'VlCJ tJm1fin~1 ®<t<tb'll - ®<t<t~ : ~l11n\ll'Ub~'lll5nl161fllnl1fln~l 

m~'Vl11\lfln~l5m1 n'UCJlCJ'U ®<t<t~ ) 

~\l,r'U m1~1?l~Bmnru'Vl1 'Ufl~'~d~ ~ b U'Ufl1nru"Vlm i~lVl~u~ l?lm1m1ft n~11 ~11 nfi n~l~\11 'U 1~~u 
q q 

m~1fin~lbb~~eJI?l:wfin~11 'UVl~n61\911~~m ~eJ\IVl~m~m.rreJ\Itl'U 1~bbn Vl~ n61\911 'll161. b 'VlfltJfleJ\9161lVln11:W 
'I 'U 'U , 

tl161. b:Wflfll'Vl1 eJtJn~ tl161. b 'VlfltJfl m1~~\91 11"1U . ll"11n11:Wb:Wflfll'Vl1eJ'i:Jn~ 11"1 .:W.ll"11n11:W bfl~eJ\I n~ 'Vl~ . u . 

b'Vlfl1 'U 1~~ll"11n11:W bb~~ 'Vl~.:W.b'Vlfl1 'U 1~~ll"11n11:W 1 'Unl1~~\91fll~\lfl'U 1 ~tltJ[llfleJ\9161lVln11:WCJl'UCJ'UI9i'lJeJ\I 
q 

tb~ b 'Vll"l~\11 'U EEC and Non EEC bl?lCJb U'U~eJ\Itl5tT~~6111tJ61'4'Ufll1fl~'lleJ\I :W'Vl1~l'U'Ul1 'Unl1oUU bfl~eJ'U 

1m'lm11~~u'lll~ 1~bbn m~1~YrwflVJ~, trrusn\91Yl'wflVJ~, bb~'U\Il'U'll CJlCJ~~ WiL, bb~'U\Il'U~I?lm1fin~1 
q q 

~1:w1~VlrJl\leJ1~1 fi n~1 bb~ ~ eJ(?l:Wfl n~1, 1m \I nl1'Vl'U'Ul \91 m1:w611 CJ eJ l~'V'j.ff'U61 \1 
q q 'IJ 

2. 1'1P1t1U'i~6Hfl • 
b ~eJ 1 ~iJm Ji' ru"Vi~lVl~tJ 61eJ'U bb~ ~1~ CJ 1 ~ nuVl~ n61m~~l?l m1fi n~l~1:W1~VlrJl\l m~1 fi n~1 bb~ ~ 

q 'IJ 

eJI?l:wfin~l Vl~eJ 1'llbbtJUnl1~1?lnl1fln~lbb~~1~CJ~1:W1~VlrJl\l mfl~\i nlmeJn'll'U bb~~fllflm1fin~1 ~\1 
• 'IJ "" 

Vl~n61\911eJ1~1fin~lbb~~Vl~n61meJI?l:Wfln~l 11:w1tl~'lm1Yl'~'UleJl~l1~bb~~11n1~CJ'VlnmflG'11'U~b~CJ1-rreJ'I 
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3. Ftru~:uu~i<!Je:J~~\~'Ue:J".i1fl1 
• 'U 

3.1 ilm1:W~1:W1".itl1'11l.Jn{]'Vl:W1t.l 

~ '~I "' 3.2 b:W b u'U'\.Jflflr;lr;l:Wr;l:::r;l1fJ • 
3.3 b.Je:J~".i~Wh~b~flfl':ilfl1".i 

'\J 

3. 4 b.J b U'UtJflfl~;'l e:J ~".i~'Vl',ll\l tl m~~u fl1".i~'UoUe:J b~'U e:J'Vl~e:JVll ~ruru 1 num.h t.l\l1'U'1.1 e:J\l ~ ~ 11 
, 'U 'U u 9,1 6! 

-8'1 fl "j"11 b ~ e:J\l':il 1 n L U'W~~1JJ ~ 1'W Ln ru6Vl n1 ".ioJ ".i~ bij'We.J ~ fl1".ilJ fi1J~.:J1'W'1.1 e:J \l ~oJ ".i~ ne:Ju fl1".il'l1:W".i ~ L u tJu~ 
'\J ~ '\J 

~ ~ :w 'U 1'1 ~ 11 n1 ".in ".i ~ Vl ".i 1 \l n1 ".i fl t1 \l n 1 'Vl 'U V11'11 :w ~ oJ ".i ~ n1 P1 b e.J t.l bb Yl ~1 'U ".i ~ u u b fl ~ e:J 'll1 t.l ~ 1 "j" ?I 'U b Vl P1 '1.1 e:J \l 
"' 

m:WDt1J~flm\l 

3.5 1JJL U'UtJflfl~;\ltlfl".i~tJ~e:J 111 'UDtlJ~".i1t.l~e:J~~\l\l1'Ubb~~ 1vi'Lb~\l LitJ'W~e:J 1 ~bU'U~~\l\l1'U'I.Ie:J\l 
, '\J , u 'U 'U 

'Vl1.11 t.l\l1'W'I.Ie:J\l~~ 1 'W".i~uu bfl~e:J'll1 tJ?I1".i~'W b VJI"l'l.le:J\l m:wD' ru~n~ 1\l ;\l".i1:W5-:J'D~uflfl~~ ~~\l\l1'W b U'W~'W~1'W 
d.! v " '\J , 

~~V1fl1"j" fl".i".i:Wfl1".i~~V1fl1".i ~U~'Vl1".i ~ileJ1'U1':il 1 'Ufl1".i~1 b U'U\l1'U 1 'Ufl':ilfl1".i'l.le:J-:JU~Uflfl~J'Uvl1 t.l 
'\J 'U 'U '\J , 

3.6 ilflru?l:wu'1i bb~~ 1J.Jili1 n~ru~~e:J\l~1:wm:w~flru~ m".i:Wfl1"j"'IJ LtJU1tJ m".i~V1~e:J~V1~1\l bb~ ~ m".i 
' 

U~'Vl1".i~?IV1fl1fl~~rl1'Vl'WV11 'U".i1'1.1fl':il':il1'UbtJfl~1 . .... . 
3. 7 b U'Uu fl fl~5".i".i:WV11'Vl~e:J'D ~u flfl~ ~ilm~Yl~U ~1\l\l1'W~oJ ".i~ m m1mB b~ flVJ".i e:JU n~~\l n~ 11 

• • '\J 

3.8 1J.J LU'W~ile.J~oJ".i~ 1mru~1:wn'Wnu~~'Wim?I'Wm1t.~~'U~b .U1~'UoU'e:J b~'Ue:J 1 ~LLn:w'Vl1iVJ t.~1i1t.~ 
'\J '\J 

b Vlfll 'W 1~~".i1'1.1:W\lfl~~1'W'W1 ru l'IJlJ"j"~fl1PllJ".i~mm1mB b~flVJ".ie:JUn~ 'Vl~e:J 1J.J b U'W~m~vhm".i'B'Wb U'Wfl1".i 
'\J 

-1T V1'1.111\l m".i bb 'li.:J-1J'Ue:J ~1\l L U'Wli".i".i:W 1 'W m".ioJ".i~ m V1".i1fl1B b~ flVJ".ie:JU n~ fl~\ld 

3. 9 1l.JLU'UeJlvl~Ube:Jfl~Vl~'Vl~e:Jfld1:W~:Wtl'U ;\le:J1':illJDb?l51l.JtJe:J:W~'UP11~ 1 W.l bl'Ubb~ ~~U1~'1.1e:J\l 
~~'WoUe:J b?I'We:J 1vi'ilrhi.:J1 ~~~~be:Jfl~Vl~bb~~m1:wri':wn'WL 'li'W11J'W 
'\J • 

3.10 ~~'WoUe:Jb?I'We:J~e:J\l~\lVl~ b Ut.I'W 1 'W".i~UU~V1~e:J~V1~1\lfl1fl~~vl1 t.IB b~flVl".ie:JUfl~ (Electronic 
'\J "' 

Government Procurement : e - GP) '1.1e:J\lfl".i:WDt1J~flm\l 

4. ".i1EJ~:::bBEJV1Ftru~n'liru:::Lo~1:::'tle:J~fl".ifiru,;-' . 
4.1 bfl~e:J~'Vl~~e:JtJfl11:1J'VloU~:IJ'U~ (Mooney viscometers) 

'U 
,)1'U'J'U 1 bfl~e:J~ 

i:i".i1EJ~:::bBEJ~~.!l~v 1 oJd 

u 111 4.1.1 ~n'liru:::m".i 'M1'U 

bfl~e:J\ll V1fld1:W'VloUV1 b U'W bfl~e:J\lile:J'Vli1 fl~1'Vl~U fl1".il V1 fl1".i 1 'Vl~'l.l e:J\lfld 1:W'VloU V1'1.1e:J\l'V'le:J~ b:Wd bb~~ 

fl1".i'VlV1?1e:JtJbbtJUfl~:W;\l".i1:Wbe:J1b Vlfll 'U 1~~fl1".il'l".i1':illV1~1~V1 fl11:W'VlUV1'1.1e:J\l Mooney bb UU~\lb~:W, Mooney 

scorch, Lb~~fl1".ilV1fl11:Wbfl~tJV11 'Ue:JI'l?I1'Vlfl".i".i:Wt.11\l ':il~ 1 ~m1:wif'Wfl\l bb~~?IJ1 b~:We:Jflrufl1Yl?l1".ioJ".i~fle:JtJ 
' ' 

4.1.2 Ftru~:uu~i1h1 • 
b U 'U bfl ~e:J\ll V1 fld 1:W'VloU V1 ~ 1 'Vl~U fl1 ".il V1 fl1 ".i 1 'Vl~ '1.1 e:J \l fld 1 :W'VloU V1 '1.1 e:J'l Yl e:J ~ b:W e:J 1 bb~ ~ fl1 ".il V1 

fl11:W bfl~tJV11 'U e:JI'l ?11'Vl fl".i".i:W (.11\l ;\lil"lle:JV'J~ bb 11~?11:W1".itl bb?l V1\l e.J~ i1Ylhl~V1 t.ll'l".i\l bb~ ~~1:lJ1".iti~V1 bfltJoU e:J:W~ 
• '\J 

bb~~~V1fl1"j"oUe:J:W~ 
~ '\J ~ "" '~J--



'U'Ubfl~e:J\l fle:J11~1 b\WEJfl~ 

4.1.3 flWrlllU~'VnUVIflilfll • 
• 1-U'l'V'J.W1m:::bb?l?f~tJ bb~-:J~"LJ 220V fll1l.l~ 50 Hz 

• ~'Ufl1"'\l bb~~~\lfll"'\l1~EJlle:Jb~e:J1bi'iEJ1 

• Yll61e:J'U 1\9il 'U-d1\le:JflJVIJllJbbd~~e:Jll hJbbfl'Ufl'J1 + 10 ~ 200 oC 
• '\J 

• b'Vlflilfllf11-;ifl1'Ufllll~~ 1-tib'Vlfll1 'U 1~~hJ~e:JEJfl'J1f11-;ifld'Ufl11~1e:J~ (P.I.D) bb 'U'U~~Vi~ • • 
• ,hr~ (Transducer) mwvt.niJ hJ~e:JEJfll1b'Vle:J1111ri'tJb~~ PT 100 0 

• '\J 

• m111~'Umml"lvTimliue:JEJn11 4 kg/cm2 

• '1.1'U1~'1Je:J\l1'U~~:WmJ1\lUeJEJ 2 'IJ'U1~oX\l'IJ'U1~1vtqj) bb~~ '1.1'U1~b~f) 

• biJ'Ubfll~e:J\l~m~G11111-;it1'Vl~G1e:J'U1~m11111m\i1'U ASTM Vl~e:J ISO Vl~e:J DIN . VibnEJ1-ife:J'l 
"' 

• '1.1'U1~'1.le:J\lbfl~e:J\l'Vl~G1e:J'U iJ'I.I'U1~1llue:JEJn11 n1'1\l 540 mm. x m1 590 mm. x 61\l 1,300 
'\J 

mm. 

• fll1111b~1'1.1e:J\lhb~e:J1:Wm111bbll'Uf111lld'l'U 0.01 rpm. 

. . 
4.1.4 ~1tl6l~b~lt.l~ bVIfllilflltJ~~ne:J'Ubfll~eJ\lVI~rleJ'Ufli'J111'VioU~li'UoU 

q,;b~ 

'U . . 
1. bfll~e:J\lfle:J11~1b~e:J1 ~1'U1'U 1 bfll~e:J\l 

• ~mb61~\lm'V1'1.1'U1~1liue:JEJn11 19 -61 ~1'U1'U 1 vtlhEJ 

• Vl't,hmh~111~t:.J~f1~1\l (CPU) 1liue:JEJfll1 4 bbfl'UVI"'fl (4 core) 1~EJiJfl111lb~1 

~ruru1rutJTi4nT«'U\i1'U 1liue:JEJn11 2.8 GHz vt~e:J~n'i1 bb~~:Wb'Vlfl1 'U 1~~ b~11~ruru1ru 
QJ ILl ~ v QJ 

tJTi4m1\9il tJmru~~e:J'l1-tl'm111611111';it1lurn';ith~111~t:.J~G1\l ~1'U1'U 1 vtlhEJ 
'\J 

• vtlhmh~111~t:.J~nm\l (CPU) :Wm111~1bb'U'U Cache Memory ';i1111'U';i~~'U (level) 

b~EJ1tl'U '1.1'U1~1llue:JEJfll1 8MB 

• :Wvt1.hE.JtJ-;j~lJ1~t:.Jm~mb61~\lm'V11~EJ:Wflru"'nt-J-ru~e:J~1\l1~e:J~1\lVI~\l vt~e:J~n'i1 ~\l.Q • 
b iJ'Ubbt:.J\11\l~';ib ~e:J bb61~\lJl1V1 bbEJf1~1f) bbt:.J\11\l~';i'VI"' n~:Wmh EJfl1111~1 'IJ'U1~ 1llu e:J EJ 

n'i1 2 GB Vl~e:J 

:Wvt'l11 EJ tJ ';i~111 ~ t:.J ~ b ~ e:J bb61 ~ \lJl1V1 ~ ~ ~ \l e:J ~ Jl1 EJ 1 'UVI'l11 EJ U';i~ 111 ~ t:.J ~f)~ 1 \l bb 'U 'U 
'\J 

Graphics Processing Unit ~ 611111';it11 otl'vtth EJ fl1111~ 1VI"' n 1 'U f11';i bb61 ~\lJl1V1 

'1.1'U1~ 1llue:JEJfll1 2 GB vt~e:J 

:Wvtth EJU-;i~111~t:.J~ b ~e:J bb61~\lJl1Y1~iJm111611111-;it11 'Ufn';i 1 oti'vt'l11 EJfl1111~1VI"' n 1 'U 

f11-;ibb61~\lJl1Y1 '1.1'U1~1llue:JEJfll1 2GB 

• :Wvt'l11EJfl1111~1VI"'n (RAM) "ll'U~ DDR4 Vl~e:J~fll1 '1.1'U1~1llue:JEJfll1 4GB 

• :Wvt'l11EJ~~bn'U-ife:J11~'1.1il~ SATA Vl~e:J~fll1 '1.1'U1~fl1111~1liue:JEJfll1 1 TB Vl~e:J'IJil~ 
'\J • 

Solid State Drive '1.1'U1~fl1111~1llue:JEJn11 120 GB ~1'U1'U 1 vt'l11EJ • 

~ 
g;5-• iJ DVD-RW Vl~e:J~fll1 ~1'U1'U 1 vt't11EJ 
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• ihiB~~m~'U'Ubf1~eJ•tht.J (Network Interface) bb'U'U 10/100/1000 Base-T Vl~eJ~n11 

~ Tt.r:n..1 hJ 11 eJ t.J n 11 1 '1i eJ ~ 

• ihiB~L~enJ~e:J (Interface) LL'\J'\J USB 2.0 Vl~e:J~n-h1:W.Wmm11 3 'liB~ 

• i:lbbutrwl..l~bb!;'1~bl..l1~ 
" 

• 1 oU'j~'lJ'UU~'U1ifl1'j 1lJ~1fll1 Windows 10 ~i:l~'IJ~Vl~ 

' ' 

2 . bf1~'El~'Wl..l~bm"tl'El~Vl~'El LED 'IJTWll ~1'UTU 1 bf1~'El~ 

• i1Al1l..l!;'1~b~t.J~ 1 'Ufl1'j'WlJY-11lJ1JeJt.Jfll1 600x600 dpi 

• i1m1l..lb~lfl1'j'Wl.J~611Vl-r'Um~~Tt'1 A4 1lJ11Bt.Jn11 18 Vl111/'U1Vi (ppm) 

• i1Vltht.Jm1l..l~1 (Memory) 'IJ'U1~ 1lJ1JeJt.Jfll1 8 MB 

• i1'1i'El~b~'Ell..I~'El (Interface) bb'U'U USB 2.0 Vl~'El~fll1 ~1'Ul'UhJ11eJt.Jfll1 1 'tieJ'l 

• i1m~1~m~m~1vlllJ1JeJt.Jn11 150 bb~'U 

• ~1l.J1'jt11m~n'U A4, Letter, Legal bb!;'1~ Custom 

3. bf1~eJ'l611'jeJ'l hJ 'IJ'U1~ 800 VA ~1'Ul'U 1 bf1~'El'l 

• ffivJ•th~1'U'UBn1lJ1JeJt.Jfll1 800 VA (480 Watts) 

• ~1lJ1'jti611'jeJ'l1 vJvh 1vli.lJ1JeJt.J n-J1 15 t11Vi 

· ' ~., .,; dl .,; 4.1 .5 Bumru u'j:meJ'U bf1'jeJ..:!Vl~~eJ'Ufl11l..I'VI'U~1J'U'U 

q);~ 

. ~ 

• Btlmuh~~lJU'j~fi'El'U~lt.JeJtlmru bf1~'El'ltl-r'U!;'1l..l , 1B~'l , riiiB 1B~'l , Ll1t.J1~1'l~l'El~1'l (bbU'j'l . . ~ 

Vl'EJ'l b 'Ill~ eJ'l' 'U1~Vl 'El~ b 'Ill~ 'EJ'l) 

• H1~l1'lbf1~'EJ~Vl~~'El'U ~1'UTU 1 ~l 

Hbi1'1J't.n~1lJ1JeJt.Jfll1 75 X 100 X 80 "tll-.1 . 

Vl1111~~bU'U Granite (18 mm) Vl~'El Phenolic (12.7 mm) 

1m'l~~1'lb'Vl~flbf1~'El'U Epoxy Resin 

~1l.J1'jtl-r'UJ1Vliln 1~ 1lJ11Bt.Jn11 2000 kg 

• 1~~f1eJl..I'Wlb~eJ~ ~1'Ul'U 1 ~l 

1~~f1'Ell..I'Wlb~'El~ i:l'IJ'U1~1lJ1JeJt.Jfll1 ni'1~ 60 em t.J1l 120 em ~'l 75 em 
~ 

" Cll .c,. Q...l 0 (LI q ~ I( 

lJ'j1-:J!;1'U'Iln~1'\ll'j'lJl1~At.J'Um~ 

'IJ11~~vlT'i11n1if Vl~B1if Particle Board i1m1l..I'Vl'U11lJ1JeJt.Jfll1 15 mm bf1~'El'U~l 

~lt.J Melamine Resin Film 

~ 
~d-
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... 

~'U~·nh~1n1~ Vl~e:J1~ Particle Board i1rn1l.l'VI'U1hJ.Umm11 25 mm bfl~e:JU~1 
~1tJ Melamine Resin Film 

• LnlB~lUn.:!TU 'iJ'TUl'U 1 \Pl1 

bn1t lJ'IJ'U1~hJ.U-ewn11 n-h:~ 58 em ~n 67 em ~-:~ 100 em 
" 

'IJ1bn1tbtJ'Ub'VI~n'llu1A~biJtJlJ 5 bbun 'V-l~e:Jl.l1Km~e:J'U PU , 

b U1~,j'-:!U~1 tJ'V'JeJ-:JJ 1iV1 tJ11'!1~ 1'11 uJ11 tJV!'\J-:1 b Yl tJlJ 
' ' 

lJbYl1bb'IJ'Ubtl'Ub'VI~n'IJu1mblJtJlJ U~1tJ PVC , ' 

• fii1e:~m~1-li-:~1'U, brHUi.l, ~mu~bbml.l , Yh~b~~l.l, bn~1~m1l.l~-:~ btJ'UmJ1-:~1Je:~tJ 
" " 

b~v'U1'llbtl'Vn~ 

• ~~~-:~ 1 ~b~tJU~tltJ'V-l~e:JlJ 1-li-:~1'\.Jml.lAru~ m•.H1.!~ bu'V-l1~ , 

• ~e:J'Unl~ 1-li-:~1'Ubfl~e:J-:J~'U~1l.Jl~fl1-li-:~1'U 1~btJ'UeJ ~1-:1~ y.j~e:Jl.JrllJe:Jnl~ 1 otl-:11'1..1 
" 

• l'i'e:J-:1 1~-ru bbvi-:J~-:1 1 ~b tJ'\..1(9]1 bb Vl'U-oj1V1-J1 tJ~1 nert:J~I'l'VI~e:J(']1 bb Vl'U-oj1VIoJ1tJ 1 'Uth~ bV11"11 V1 tJ 1~ tJ 1 ~~'1..1 
" 

II 

'llru~ b 'll1b~'Ue:J~1f11 

• -ruu~~n'U 1~.Ue:~tJn11 1 tJ 

• i1 be:Jn~1~~e:Ju b YitJu bfl~e:J-:JVJ~~e:JU~1n~e:J-:~t15'\J~ m~~1~-ru m~-ru~e:J-:JI'l1l.ll.l11'1~!1'1..1~1 n1.1 b -d'U 

ISO Vl1e:J ASTM V11e:J DIN 

~ p 6ct-
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4.2 Lfl~e:HI'Vl~~Hl'UTiv L~~LL'U'U~1£JLf'l~el'IJ~ (MOVING DIE RHEOMETER) :ij1'\J1'\J 1 "!!~ • 

4.2.1 ~n~ru::nT':iL~.:J1'\J 

Lf'l~e:J'l'Vl~G'fe:J'U11e:JlJ L\91 e:J1 LL 'U'U~1 CJ Lf'l~ e:J'IJ.ffi off~1V!-r'U n1'i1 ~G'f~.JlJ~ n1'i 1 V!~ (Rheology) LL~ ::G'!~.J1J~ 

'V11 ·:1n1CJJl1Yl (Physical Properties) 'IJe:J'lYle:J~lL11e:J11~ CJLOYl1::CJ1'l LL~::G'I1'ith::ne:J'UCJ1'l1 'U'Vln~'U\91e:JtJn 1 'i , 

.d ~ ~ 
'U'U Lf'l'ie:J'lf'le:J11Yll L\91 e:J'i 

4.2.3 f'IW~:I.I'IJ~L'Vlfliif'l • 
• 1mvJvhm::LLG'IG'f~'U LL'i'l~'U 220 V f'll111~ 50 Hz 

• l'i''U fll~'l LL~:: f11'i~'l rl1~'llil:: L ZJ'U11e:JL\91e:J{ Lfl CJ{ 

• vl1G'fe:J'U 1~ 'U'1fl'le:Jt1.JV!JllJLn~~e:J11 hJLLfl'Unl1 + 10 ~ 200 o , " 

' ' 
1. Lfl~e:J'lfle:J11oWl L\91e:J1 ~1'Ul'U 1 Lfl~e:J'l 

• 
• 

'iJe:JLL"~'l.fl1Yl'IJ'U1~hJue:JCJnl1 19 -61 ~1'Ul'U 1 V!LllCJ 

vtthm.h::11lm.J~n~1'l (CPU) hJue:JCJn'll 4 LLn'Uvt~n (4 core) 1~CJiifll 1 11L ~l 

G1ruru1ru'U1Wrn~'U~1'U hlue:JCJ n11 2 .8 GHz vt~e:1~n11 LL~::iiL'Vlfl1 'U 1~~L ~11G1ruru1ru 
lllJ QJ 11M lllJ "' 

• vtthm.h::m~~~n~1'l (CPU) iifll111~1LL'U'U Cache Memory 'il111'U'i::~u (Leve l) 

L~CJ'Jrl'U 'IJ'U1~hJue:JCJnl1 8MB 

• 
L {J'U LL~'ll'l'iJ'i L ~e:J LL" ~'lJl1Yl LLCJ n'iJ1 n LL~'ll'l'iJ 'iV!~ n~iivttll CJ f'll 111~ 1 'IJ'U1~ b_j,j' eJ CJ 

n11 2 GB V!~e:J 

iivttll CJU 'i::11l ~ ~ ~ L ~ eJ LL" ~'l Jl1 Yl ~ ~~ 'l eJ ~Jl1 CJ 1 'Uvttll CJU 'i:: 111 ~ ~ ~ n~ 1 'l LL 'U 'U 
" 

Graphics Processing Unit ~ "1111 'i~ 1 offvttll CJ m 111 ~ 1V!~ n 1 'U n1'i LL"~'lJl1Yl 

'IJ'U1~ h Jue:JCJ n11 2 GB vt~e:J 

iivttll CJU'i::11l~ ~~ L ~e:J LL"~'l.fl1Yl~iif'll111"1111'i~ 1 'Uf11'i 1 offvttll Clfll111~1V!~ n 1 'U 



• i1vn.l';JtJrn1ll~1V!~fl (RAM) 'llill'l DDR4 V!~e:J~flll '1l'U11'lhJ1Jmm11 4GB 

• i1vtt.l1CJ~~bn'U-ife:Jll~'1li1~ SATA V!~e:J~flll '1l'U1~fn1ll':\lhJ1JeJCJfll1 1 TB V!~e:J'lltll'l 
~ ' 

Solid State Drive 'tJ'W1~fl11:JJ"ilhl.Uewn11 120 GB 'il1'W1'W 1 VlthE.J 
' 

• i1 DVD-RW V!~e:J~flll ~1'U1'U 1 vtt.l1CJ 

• i1'1ieJ-:J~m:::'U'Ubfl~eJ'1htJ (Network Interface) bb'U'U 10/100/1000 Base-T V!~e:J~flll 

~1'U1'UhJ1JeJCJfll1 1 'lieJ-:J 

• i1'1ie:J-:Jb~e:Jll~e:J (Interface) bb'U'U USB 2.0 V!~eJ~n11hJ1JeJCJfll1 3 'lie:J-:J 

• i1bbU'U~ll~bb~:::bll1~ 

• 1i~:::uuoJl]u1im~hJ~1nl1 Windows 10 ~i1~'1l~VlB 

d Clio ~ ~ d 0 0 d 
2. bme:J-:J'V-lll'V-lbm"llmvt~e:J LED '1l11m ':\!1'U1'U 1 bme:J-:J 

• i1rn1ll~:::bBCJ~ 1 'Ufl1~~ ll 'V-l''hJ11eJCJfll1 600x600 dpi 

• i1rn1llb~1m~~ll~~1vt-rum:::I'!Tt'f A4 hJ11eJCJfll1 18 vt111/'U1Vl (ppm) 

• i1wu1CJfn1ll~1 (Memory) '1l'U1~hJ1JeJCJfll1 8 MB 

• i1'1ieJ-:Jb~e:Jll~eJ (Interface) bb'U'U USB 2.0 V!~e:J~flll ~1'U1'UhJ1JeJCJfll1 1 'lieJ-:J 

• i1m~1~m:::m'l'f1ml.J1JeJc.Jn11 150 bb~'U 

• ?11ll1~t11it~nu A4, Letter, Legal bb~::: Custom 

3. bfl~eJ-:J~1~eJ-:J1vJ '1l'U1~ 800 VA ~1'U1'U 1 bfl~eJ-:J 

• ffivJvh~1'U'UeJnhJ1JeJc.Jn11 800 VA (480 Watts) 

• ?f1ll1~(1~1~eJ-:J 1 vJ·1~h 1ml.J1JeJCJ n-J1 15 'U1Vl 

4.2.5 eJoJ mruoJ-a::neJ'U bfl~eJ.:I'VI ~6teJ'U'fl:eJ b6l ~ bb 'U'U~1 tlbfl ~eJ'U~ • 
• bU'Ubfl~eJ-:J~m~?f1ll1~t1Vl~?feJ'Uhl~?J1llll11?1~~1'U ASTM V!~eJ ISO V!~e:J DIN. Vl bfltJ1-iJeJ-:J ... 
• '1l'U1~'1leJ-:Jbfl~eJ-:JVl~?feJ'U i1'1l'U1~hJ1JeJCJfll1 flll-:1 535 mm x CJ11 550 mm x ?1-:J 1,100 

~ 

mm 

• fnllltfl 'Ufl1~vl1-:J1'U 1lJ1JeJCJfll1 100 CPM ~bbe:JlloJ~':\ll'l'lJeJ-:Jfll~'lJ~~b;a-:lllll 1 e:J-:Ji"11 
~ ' 

• eJoJmrub?t~lloJ~:::ne:Ju~1c.JeJoJmru bfl~moJ-ru~ll , 1eJ~-:J, rii1B 1eJ~-:J, J1m~1-:J~1eJ~l-:J (LboJ~-:J 
' ' ~ 

VleJ-:JbV!~eJ-:J, m1VleJ-:JbV!~eJ-:J) 

• H\':::11-:Jbfl~eJ-:JVl~?teJu ~1'U1'U 1 
.., 
m 

H1:::i1'lJ'U1~1ll11eJCJfll1 75 X 100 X 80 "llll. 

vt111Hl:::bU'U Granite (18 mm) V!~eJ Phenolic (12.7 mm) 
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1fl';i\l?l~1\lbVI~mfl~el'U Epoxy Resin 

?11:U1';it11'tnl1VI't!n 1v11:WireJtJf1l1 2000 kg 

• H1:::fleJ:U~lbl'leJi 'li'TWTW 1 (;)'",l 

1~~fleJ:UoW'Jb\Pl eJ~ ij'1J't,n\?11:Wti'eJtJf1l1 f1l1\l 60 em m1 120 em ?1\l 75 em 
" 

Cll .:' QJ 0 QJ Cll~ f' 

:U';i1\l~U'1Jf1?11VI';iDl1\lfltJDeJ';i\?l 

'1J11~~'VlT'il1n11f Vl~eJ11J Particle Board ijfld1:UVIU11:WifeJtJf1l1 15 mm bfl~eJD~1 

vl1tl Melamine Resin Film 

~U~1Vh'i11n11f Vl~eJ11i' Particle Board ijfld1:UVIU11:Wti'eJtJf1l1 25 mm bfl~eJD~1 
vl1tl Melamine Resin Film 

... 
• brl1B~1irf1\l1U ~1U1U 1 ~1 

brl1ff ij'1JU1\?11:Wi!eJtJf1l1 f1l1\l 58 em ~n 67 em ?1\l 100 em 
" 

'1J1bn1ffbtJUbVI~f1'1JD1mbijtJ:U 5 bbQfl ~~el:U~m~eJU PU 
' 

b U1 ~,j'\lD vl1 tJvJeJ\llh)VJ tl11"11?11'1 ~ D vl1 tJVI't!\l b Vi tl:U 
' ' 

ijbVl1bb'1JUb-lJUbVI~f1'1JD 1mbijtl:U 'Uvl1tl PVC 
' ' 

b~eJU1"llLQW1:: 

• ~\?1~\l?leJU f11';i 1 otl\l1Ubfl~el\l"ilU?l1:U1';it11 otl\l1U 1vlb tJueJ~1\l~ ~~el:Urlijelf11';i 1 otl\l1U 
" 

• ~eJ\l1vl1'U bb\Pl\l~\11 ~b tJu~1bb VlU~1VI'tl1tJ"il1f1ert:-J~I'lVI~el~1 bb VlU~1VI'tl1tJ 1 U'lh~b V11"11 Vltl 1\?ltJ 1 ~~U 
" 

'1Jru~boV1b?IUm1fl1 

• 1UU';i~tlU 1:WueJtJf1l1 1 tJ 

• ij belf1?11';i?lel'U b VitJu bfl~el\JYl\?l?leJ'U"il1f1~eJ\ltJl.)lli1 f11';j~1vi'1u f11';i1'U';iel\l IS0-1 7025 

~ 
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4.3 "lf~'VI~HHJ'I.m:l'um.J-a::6'l~f'i' (Universal Tester) ~1'\.J'J'\.J 1 "lf~ • • 
ij-a1v6'1::L~v~~~~e:~ 1 ud 

"' 1" 4.3.1 G'ln~ru::m-a "!1~1'\.J 

LA~EJ~Vl~?IEJ'\J LEJ'\.J n'I..J'J~?f ~r11 i~1'V!~'\J n1'Jl~?fl.lu&i b :a~ n6'1"UEJ'll?f~-X'l?fl.JU&i~~'W n'\J b 16'11 (Time • 
Dependent Properties) bb6'1~?fl.JU&im:W~'Wn'\Jb16'11 (Time Independent Properties) "UEJ~i'?l~imm'Jl.l 

<dl cv d 
'V!'JEJ16'f~eJ'W • 

4.3.2 flW6'11lu&i~'l1u • 
bA~EJ~Vl~?IEJ'\J bEJ'\.JnU'J~?f~rlb U'WbA~EJ~?IEJ~ b?l1 1 ~m'J~ 1~-X~~'l bb6'1~ n~n'Ui'?l~ 6'11l.l1'Jtll~ 1~-X~ bb 'J~ -

' 
n1'J"tl~~ (Force-Displacement) f111l.Jbb~~bb'J~ - f111l.Jbf1~EJ~ (Stress-Strain) n1'Jfl'\J (Creep) n1'Jf16'11EJ 

f111l.JbA'\.J (Stress Relaxation) bb6'1~n1'J'VI~?IEJ'\Jbb'\J'Ul!J~m (Cyclic Load) 

tt/0~ 

4.3.3 flW6'11JU9iL'VIfl<Ufl • 
• 1-bl:vJvhm~LL?f?f~'U LL'J~~'\.J 220 v m1l.l~ so Hz 

• ?11l.J1'JtiVl~?IEJ'\J~1mL'J~1:U.UEJE.Jn11 5 kN 

• f111l.JL~11'Wn1'Jvl1?feJ'U1:UbLA'\Jnl1'1h~ 0.0001 - 1270 mm/min 

• f111l.Jb~11'Wn1'JLA~eJ'W~n~'U1:U'IJeJE.Jn11 1270 mm/min 

• A11l.JLL:W'W~1m'JVl~?IB'\J~m1l.JL~1?1~?1~1:~.hn'W 0.1% 
'IJ ' 

• 'J~EJ~ 1 'Wn1'JVl~?feJ'\J lw.Umm11 1669 mm 

• f111l.J6'1~LBEJ~ 1 '\.Jn1'J~1'W'J~EJ~"t!El'l Encoder 0.000354 1l.JA'JEJ'W~El~1'W1'Wt>i'1Li1'J~?f 

• 1VI6'1~b"ll6'1~lhJ1'W1'W1:!J'IJEJE.Jnl1 2 t>i'1 ("U'W1~ 500 N bb6'1~ 5 kN) ~i1"U'W1~n1'Jl~bb'J~1~LLIP1n~1~ 

n'W ~?11l.J1'Jt1Vl~?IEJ'\J 1~1'11l.l?IL i.JA"UeJ~ LA~eJ~ LL6'1~1'1eJ'\J?f'WeJ'l~1'W n1'JVl~?feJ'\J 1~Vln'li1'l LL 'J~ 
' 

• 1 'V!6'1~L"Il6'1~i1m1l.!LL:W'W~11:ULn'W ±0.5% "UB~m'J~1'W~ 111 oo "UB~"U'W1~m1l.l"il1 V16'1~L"Il6'1~ 
' 

• A11l.l6'1~ LB EJ~ 1 'W m'Ji.J'J~ LiJ'Wr.J6'1'V!~eJ m'Ji'~i1'11J11J1ru"UEJ~t>i'1 LL i.J6'1~ B'W1~ B A L U'W~~ t>i'6'1 1:U.U EJE.Jn11 

32 1JIP1 

• 1VI6'1~L"Il6'1~i1m1l.J6'1~LBEJ~~1?1~hhn'W 11'W 109 ~1'W • 
~ oQ.oQ. cu 

• Extensometer Input bb'U'UeJ'W16'1eJmL6'1~~"ilV16'1 

• eJIP1'J1n1'J~~-ii'Bl.J6'1"il1mA~eJ~Vl~?IB'U~~ LA~eJ~AEJl.J~1 L1P1Bflm:U~1n11 1 kHz 
'IJ 

• 'J~ '\J'\Jn1'Jl~fi1'J~ ~eJ~LU'W1i.Jml.ll.l1\P1'J\i1'W?f1n6'1 EN ISO 7500-1:2015 'V!~El Class 0.5 ASTM 
"" 

E4 'V!~EJ l.l11'1'J\i1'W?f1n6'1vhtJ'WViE.JeJl.J~'\J 
"" 

• "llEJvl ~ bb 11"~ El'l \PlEJ'\J ?f'W El ~ f1 ru?fl.JU&i b :a~ b Vl AU f1 Lb6'1 ~YJ~ noU'W n 1'Jvl1~1 'W 1~ 1'11l.J ?fl.! 'J'Jti'W~"tl El~"tl ~ ' . 
Vl~?feJ'\J 

• f111l.Jnl1'l'J~'V!l1~L?f1-X~?feJ~1:U.UEJE.Jn11 452 mm 

• eJru'V!niJm"Jvi'1~1'W 1:ULLA'Un11 1 o - 40 °C 
• 'IJ 
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• huJI'I'tJ e:J'l fl1'j fll'U fllJ fl1'jvhnu hJ,J e:m n-J1 fl1'jfll'UfllJt>11 LL vttl'l fl1'jfll 1lJfll.reJm1'1JeJ'l.fl1 'j~ 
' ' ' 

bbfi ~ fl1'jfld'U fll.J'eJ\Jl'j1fll 1lJ bfl~ tJ\01 
' 

• 'lJ(;l~'Ui'W'l1'W~1<U'~~'U'UU1L:W~mhtJ'WI'i''lHl1~'l'lJ'IJ1(;1 i'iLL~'l~'Ufi(;lhJ'IJe:JtJfl11 5 kN '1J'W1(;1 ~'U 
' 
~'U'l1'U1:W1Je:~tJfll1 40X60 mm ~1'Ul'UhJ1Je:JtJfll1 1 "111'1 

' 
• '11~'~~'U~'U'l1'U~'l Vice Grip '1J'U11'1hJ1Je:~tJfll1 1 kN '1J'U11'1~'U~'U'l1'UhJ 1Je:~tJfll1 30mm x 

30mm ~1'Ul'U 1:W1Je:JtJfll1 1 "151'1 
' 

• "1ll'lfli'I~'U'l1'U Round Compression Plates '1J'U11'1hJ1Je:~tJfll1 95 mm ~1'Ul'UhJ1Je:JtJfll1 1 "151'1 
' ' 

• "111'1 ni'I~'U'l1'U'1J'U11'11:W1Jmm11 2.5 kN LL 'U'Uvi'l'l1fi''l 3 ~~'~ '1J'U1\0I'j~tJ~fl1'j~'U~'U'l1'U 1:W1Je:~ tJfll1 4 
' ' 
mm - 150 mm ~1'Ul'U1:W1Je:JtJfll1 1 "151'1 

' 

4.3.4 ~1 fJ":: bB fJ\01 b VI flilfltJ ~::flB'U"tJB.:I'lfi'IVI I'I "B'U bB'U ntJ~:: 6Hl rl 

t1/b~ 

• 
.d <Q. .. 0 d 

1. LmB'lfle:JlJ'V'llbl'lm ~1'Ul'U 1 bfl'je:J'l 

• 
• 

~mL~I'I'l.fl1Yl'1J'U11'11:W1JmJn11 19 ;51 ~1'Ul'U 1 vtt11tJ 

V!tJ1tJU'j~lJ1fit:-.~fiflfi1'l (CPU) 1:W1Je:~tJfll1 4 bbfl'UV!~fl (4 core) 11'1tJlifll1:1Jb~1 

~ruru1tu'U1~fl1'~,'U~1'U 1:W1Je:~tJn11 2.8 GHz vt~B~n11 LLfl~liLVlf11 'U 1fl~L ~:1J~ruru1ru 
"'"' 0!1 CI.J Q.l 

'U1~m1~ 'Umru~l'i'm1-ffm1:1J~1:1J1'jf:1 1 'Ufl1'j\J'j~:IJ1flt:-.~fl~'l ~1'U1'U 1 vtt11tJ 
" 

• V!tJ1tJ'lJ 'j~:IJ1fit:-Jfiflfi1'l (CPU) lim1:1J~1bL'U'U Cache Memory 'j'"J:IJ1'U'j~vJ'U (level) 

L~tJlfl'U '1J'U11'11:W1Je:JtJfll1 8MB 

• 

• 
• 

livtt11tJU'j~lJ1fit:-.~m~mL~I'I'l.fl1Yl 11'1tJliflru~n~ru~eJ~1'l11'1e:~~1'lvt~'l vt~e:~~n-J1 vi''l-d 
' 

L U'ULLt:-J'l1'l~'jL ~e:J LL~I'I'l.fl1Yl LbtJ mnn Lbt:-J'l1'l~'j'V!~ n~livtt11 tJ m 1:1J~1 '1J'U11'11:W11 e:~ tJ 

fll1 2 GB vt~e:J 

livtt11 tJU 'j~lJ1 fi t:-.~fi b ~ mL~ 1'1 'l.fl1Yl ~ 1'1 ~'l eJ ~.n1 tJ 1 'UV!tJ1 tJ tJ 'j ~lJ1 fi t:-.1 fi flfi 1 'l bb 'U 'U 
" 

Graphics Processing Unit ~ ~ 1lJ1 'jf:1 1 offvtt11 tJ m 1:1J ~ 1V!~ n1 'U fl1 'j LL~ l'l'l.fl1 Yl 

'1J'U11'11:W1Je:~tJfll1 2 GB vt~e:J 

livtt11 tJU'j~lJlfi t:-Jfi b ~B LL~I'I'l.fl1Yl~lim1:1J~1lJ1'jf:1 1 'Ufl1'j 1 oUV!tJ1 tJf111lJ~1V!~ n1 'U 

fl1'jbL~I'I'l.fl1Yl '1J'U11'11:W1Je:~tJfll1 2 GB 

livttJ1tJf111lJ~1V!~fl (RAM) "llill'l DDR4 V!~e:J~fll1 '1J'U11'11:1J1Je:JtJfll1 4GB 

livttJ1tJ~I'ILn'UeVeJ:IJfi"1ltJI'I SATA V!~e:J~fll1 '1J'U11'1fll1lJ~1:W1Je:~tJfll1 1 TB V!~eJ"IltJI'I 
" ' 

Solid State Drive '1J'U11'ifll1lJ~1:W1Je:~tJfll1 120GB ~1'U1'U 1 V!tJ1tJ 
' 

• lj DVD-RW V!~e:J~fll1 ~1'U1'U 1 V!tJ1tJ 

• li'lie:~'l~m~'U'ULfl~eJ~1tJ (Network Interface) LL'U'U 10/100/1000 Base-T V!~e:J~fll1 

~1'U1'U 1:W1Je:~tJn11 1 'lim 

• 
• 

li'liB'lL~eJ:IJ~eJ (Interface) LL'U'U USB 2.0 V!~e:J~fll11:1J1Je:JtJfll1 3 'lie:J'l 

lj bbD'U~:IJ~ bLfi~ blJ1~ 

~ 
'11 u 1 11 1 22 6Jr 



VVbc# 

• 1-tl'j~tJu'lJi)u~m'j1li~1frJ1 Windows 10 ~ij~'IJ~Vl~ 

2 . bfi~B -:rvh.J~b1;1b"lle:rh.'l~B LED ~ 'lJiJI?l Network 'i11'Wl'W 1 bfi~B-:1 

• ijf111ll~~bBCJ~ 1 'Un1'j~lJ'V'l1liifmm11 600x600 dpi 

• ijf111llb~1n1'j~lJ~'IJ111'116'1Tvt~um~~Tt'f A4 1llifewn11 18 Vlif1/'U1Yl (ppm) 

• ijf111llb~1n1'j~lJ~~6'11Vl~um~~Tt'f A4 1liif-e:mn11 18 Vlif1/'U1Yl (ppm) 

• 611lJ1'jf:l~lJ~ be:Jfli.'11'jfl~tJVlifTeJI'11 'Uml1vl 

• ij'V!1.hm•n1l.l~1 (Memory) 'IJ'U1~1lii!e:JCJfll1 128 MB 

• ij-de:J'lb;e:Jlll1ie:J (Interface) bbtJU USB 2.0 Vl~e:J~fll1 ~1'U1'U1liife:JCJfll1 1 -de:J'l 

• ij-de:J'lb~e:Jlll1im~utJbfl~e:J'li1CJ (Network Interface) bbtJU 10/100 Base-T Vl~e:J~fll1 

~1'U1'U1liife:JCJfll1 1 -de:J'l Vl~e:Ji.'11lJ1'jfl1i'l1'U~1'Ubfl~e:J'li1CJH611CJ Wi-Fi (IEEE 

802.11 b, ~' n) 1vl' 

• ijm~1~m~~Tt~hi1lii!e:JCJfll1 150 bb~'U 

• i.'11lJ1'jfl1mvl'nu A4, Letter, Le~al bb~~ Custom 

3. bfl~e:J'l6'11'je:J'l1Y'l 'IJ'U1~ 1 kVA ~1'U1'U 1 bfl~e:J'l 

• ffiY'lvhvi'1'U'Ue:Jn1lii!e:JCJfll1 1 kVA (600 watts) 

• 611lJ1'jf:l?l1'je:J'l1Y'lvh1mliife:JCJn11 15 'U1Yl 

4.3.5 eJ'lJmnhJ'j::neJU'll~Vl~~eJU beJ'Un'lJ'j :: ~.:~f'l • • 
• 1~~11'1bfl~e:J'lVl~61e:JtJ ~1'U1'U 1 ~d 

1~~ij'IJ'U1~1liife:JCJfll1 75 X 100 X 80 "/flJ . 

Vlif11~~bU'U Granite (18 mm) Vl~e:J Phenolic (12.7 mm) 

1fl'j-:Ji.'1~1'1b'Vl~mfl~e:JU Epoxy Resin 

611lJ1'jf:l~uJ1Vlirn1v11lii!e:JCJfll1 2000 k~ 

• bn1~bb~~1~~11'lbfl~e:J'lfle:JlJ~1bl'le:Jfl:Ui!e:JCJn11 1 'IJ~ • 
1~~fle:Jl~Vl1bl'le:J1 ~1'U1'U 1 ~d 

1~~fle:Jl~Vl1bl'le:J1 ij'IJ'U1~1liife:JCJfll1 fll1'l 60 em CJ11 120 em 61'l 75 em 
" " 

ij'j1'l ~'Uotl n6'11Vl~U11'1 fi ~u e:J 1~ 

'IJ11~~'Vhinn1:W Vl~e:J1:W Particle Board ijfl11ll'Vl'U11:Ui!e:JCJfll1 15 mm bfl~e:JU~1 

vl1CJ Melamine Resin Film 

JfJv 
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~'Ue'hvh:ulnhJ' V!~vhJ' Particle Board i1f'l1llJV!'UlhJ11mJflll 25 mm bf'l~vu~h 
~1!:! Melamine Resin Film 

v 

bnl~hhJml'U -;Jl'U1'U 1 ~1 

bnlt i1'V'UlVJhJ11vt:Jflll ni\.:~ 58 em ~n 67 em 61-:J 100 em 
'U 

'VlbnltbU'UbV!~fl'lltJ bfl'Hi1t:JlJ 5 bbufl 'W~vlJ~m~v'U PU 
' 

b u l:::t1-:~u ~1 t:J~v-:~J li'Vl m f'll611'11 u ~1 tJV!iJ-:~ bill tJlJ 
' ' 

i1bVJlbb'V'UbU'UbV!~n'llu1mbi1tJlJ u~1tJ PVC 
' ' 

• -q~ri'w;i:::tJ:::fll"j"~VJ~1'Vv'I~'U'Il'UtJl-:JhJ11vtJflll 1 "qVl bU'U'lltJVJ General Purpose 

Contacting Extensometers vfl-tl'V!"'flfll';ilVlbU'U Optical Encoders f'l1llJbblJ'U~lhJ11vt:J 

n1l 0.5% 'Vv-:J';i:::tJ:::i'V161'161V1 
'U ' 

• Accordance with ISO 9513:2002 i1';i:::tJ:::~VJlJlfl61V1 25 x 25 mm 
' 

• "j":::tJ:::1V11 'Ufll';i'VlV161vtJ61'161V11lJ11vtJflll 800 mm 
'U ' 

• f'llllJt:Jl1bf1:U bbtJUbU~tJ'UbbU~NhlllJ11vtJnll 10 - 100 mm 

• mllJbbl!'U~l1'Um';i~VJ~-:~bn:u1l!bn'U 1% 

• f'llllJb ~11 'Ufll';ilV11l!11vtJn1l'li1'1 1.0 - 1200 mm/min 

• ~l'UvruV!.nllm"j"1VJ1lJbbfltJn1l soc to 35°C 
' 'U 

• f11llJbblJ'U~l1 'Ufll';ilVJ1l!bn'U 1.25 1l1mv'U 

• bb 'j-:Jm:::~'U~-:~61~\91 bb~:::-w~11'161'161V11l!bn'U o.2 N 
' 'U ' 

• JlV!irfl'Vv'l Extensometer 1l!bn'U 10 kg 

b~B'U1"llbO'W1:: 

qh~ 

• ~V1~'161v'Ufll"j" 1 otl'll'Ubf'l~v-:J:U'U61llJl"j"fl1 otl'll'U 1~b U'Uv~l'l~ -w~vlJI'li1vm';i 1 otl'll'U 
'U 

• ~v-:~1~-rubbl'i-:~~-:~1 ~bU'U~1 bb'Vl'U-;JlV!"LiltJ:Ul n ere.J~I'lV!~v~1bb'Vl'U-;Jl V!oJltJ 1 'UU';i:::b'Vlf'11 'VltJ 1VJ tJ 1 ~~'U 
'U 

'Vru::: b otll b61'Umlm 

• -rmh:::n'U 1l!11vtJn1l 1 tJ 

• i1 b v n61l';i61 vu bill tJU bf'l~v -:J'VlV161vu :Ul n~v-:~LJ5u"i fll'j~1~-ru m 'j-rtJ'jeJ-:JI'lllJlJl \9l';ij1l'U 1 so, Dl N, 

ASTM 
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zz lvl L J:1. 1.1 

ww OS"1 (a>jOJ+S) Ull.~~~~ • 
"' 

• n. 
SIWW OOZ L~U~B,CbfbU1n.B~~1~LUr1.1 ~~1:'-~l~ 111Ll~ • 

N>! s-·z + L~u~B,Cbfbl (8u!+eCJ aJJO:::J J!weui\o) ~l-~M.I:'~11L~~~ • 

N>! s-·z + L~U~B,Cbfbl (8U!+E?CJ aJJO:::J J!W+S) ~~~1:'~11L~~~ • 

n. • 
~LU n.Ul.~W ~lb@!jolbl~n.l~~LU 1:' ~ll n.,HW~Jt\.rl.@~~lA~LU fl.l r1.@~11:'L ~lt\.~~lb~ rl.l~~LU ~lblt\. 1 n.~~~ ~J:1R.l 

.. .. " .. 
~~11~L~I:'LlAib~l':llJ~LibL~rt'l~ ~n.lt1.L.\J~~C!,IbL~n.~~~C!,!:'L}~~~11 ~~~~[1. mULC!,rt'l~l:'@fl.~~lt\. 1 ~LU~tvt l~f1.1 L!Jo1Lfb 

-_g.uGrl.n.11~n.~ 'I:'B1rt'l~l:'@fl.rl.@~~lAn.n.111:'L}~-~~~~lt1.1~LU~~11rt,E_,~U[bml:'~lbl~lb~n.n.11L~IbLU~ 

~lAM.11~LU , 

~~1-~~1m~mr: 1 '}Bib1 ~@M. '}Bib1~1~L~~ '~C!,11:'@fl.rl.n.11[1.~1b~1UGLr1.~l rl.n.11~,Q.Ib~rt'l~n.LI:'~L~~m1~~L~~1 ~ 
' " • n. 

f>bk!1 ~n.@~~lA} l11 ~ tvtBR.,So 1 ~ ~1 J!+SE?)aOJS!/\ ~~1-I:'Bfl.L~ l1 rl.,\;J n.~H1~rt'lf>l.U ~~ l-B~ 11:'-@}PU lJ~~~~ ~mL l~ 
fl I I I 

n. n. • 
~ ~11 ~ ~ ~~11bll~ ~lbB!Jolbl~n.l~~ ~11 ~~lt\. 1~ ~11 ~ ~~~11bl l~ !:'~ [1.11n.~ ~[1.1 ~LU L~ ~~GU'Jt\.rt'l@~ ~11 ~LlU 

L~l1 r1.@~11:'~ 11~m1 ~~rl.Qo~LU~~~~11:'~1bLl~l:'~lblWGLrl.~ln.n.11~rt'lf>l.U~Un.11L~~LUrl.@~~lA~LU 

1:'-@n.~n.@~rl.@~~lA 

• n. 
~~lt1.1rt~n.t-~~C!,!:'l,S-1U~~1 L~rtLl~n.B~~lA~Lu (~n.k!n.L~) ~~1:'~11 1 1:'~1:'~1mB~~lA~Lu~m1~~n.o-~LUI ~~ 

n.mLU ~~~~~11:'-~M:Ll~ 1 ~~~~11:'-~rtLl~l:'tJrtl~~C!,!:'ln.B~~lA~Lu~mwlt1.u~11~Lu 'v.I:'~L~rtlAL~rtLl~ p p IP p p p ('b F I IO'f' l'fi 

n. 
!:'~ 111:'-L}~ 1:'1_,~~~~11n.@~~lA~LUULC!,Ib~m~ 1 ~lb@!jorl.l_,@~ 1~,Ctn. 1 ~~~~1 ~~~~111Ll~~L~~n.@~~LU~mmB~n.]o 

11 t t fl 

~~~~~1M:Ll~ !:'~ 11 ~rtB!jolbl~rl.l~~~111blW.l~~Q. 1:'-fblt\. 11L~@~lt\.~~~~111Ll~~~lt\. 1~LUib~rl.W~LUr1.1l~ 1B~lt\. 

L,So~L~I:'LlA n.~UU~~11n.~11bll~~L~~~LUrl.@~~lA~LU ~~~~111Ll~ 1:'~1 ~~!:'~ 11 ~UI:'~ 11 !:'~!:'~ 11~l~rl.@~~lA 

~LUI:'~IblW!}lA 1 r1.11b1 n.n.11 ~~11 ~~~n.n.11 rl.@~~lA~LU L~lbLl~~m1 ~ ~~~~~LLJ~ l~rl.@~~lA~LU L.(A 

• [1. t t ~~,("I'U!n:H~ Z"17" 17 

~LM.r31n.LI:' 

,So 1 ~LU l:'@}illbLl~l:'@rl.~n.@~l:'~n.C!,fbl}BR.1l~~n.L~lA~~11}@~1 ~~lA 1 n.B~}@ ~1 @1 lA~@11U@~1~LUULC!,L~~n.lt1.L.IJ ~ 
lo n. .. .. .. 

1:'-L~n.n.~~ N>! 6 ~~1:'-~~~lt\, 1 C!,lbLl~~~n.@U~~r.n.t-~~~11 ~UI:'&1!UWf1.B~~11~~1-n.B~~lA~LUL.(Arl.rl.~~ 
n.t.t-n., tt.u~ruRu~ ~ ·v·v II l. "' 
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• '1i1'1rl'".J111~'1Jfl'11'!]~fl'J (Cyclic Range) 0 to 15 Hz 

• 'J~tJ~'J~'I,'f11'1'J~VrJ1'lb~1 (Column Clearance) hJii'fltJn11 400 mm 

• fl11:WtJ11L~1 (Column Length) 1:Wtf-ewn11 900 mm 

• '1i1'1Vll'l~flUmlltl11 (Vertical Test Space) hJufltJn11 0 to 810 mm 

• Footprint without outriggers 165 mm x 560 mm. 

• Lfl'J'I~~1'1b?f1rl (Dual Column Load Frame) hJii'fltJn11 1 '111'1 
~ ' 

• ~1m~~'UbbUU1®"1m11'1'U1iJn~bbUU'fl"L.!n'Jll ~~flll'lll'l~'Url1~'1 (Series Electrodynamic 
' ' ' 

Actuators with Power Pack) hJii'fltJn11 1 '111'1 
' 

• LV!(;ll'lb"ll(;l~ bb(;l~bfl'ULfll'lbl'lfl~ ilbflnibVl'UL"IliJbl'lfl~ Vl~fl bbfl(;ll~Vi (Load Cell and 

Encoder with Optional Extensometer or LVDT) hJufltJn11 1 '/11'1 

• ~1f11Uflll Test Resources Servo Controller 1 '111'1 
' ' 

4.4.4 ':i1£J6'1:: bBfl~ b 'VlflUfltl':i::nmJ"tte:J..:J bfl~e:J..:J'Vl~~;te:J'U bb uu 1~'U1iJm1 ~1'Vi-ru1~;t ~~ v~ b1!e:J{ 

4/{J~ 

' ' ' 

1. bfl~fl'lflfl11Vl1bl'lfl~ -;J1'U1'U 1 bfl~fl'l 

• 
• 

~mb~l'l'l.fl1~'1J'U11'11:WirfltJn11 19 -61 -;J1'U1'U 1 'VIt.htJ 

V!'l11mh~111(;1~(;1nm-:~ (CPU) 1:WufltJn11 4 bbn'UVI~n (4 core) Ll'ltJilm111b~1 

~ruru1ru'UT~n1~'U;j1'U 1:WirfltJn11 2.8 GHz 'Vi~fl~n11 bb(;l~ilbVlflL 'U L(;l~b ~11~ruru1ru 
v QJ cU Q.J IlL/ 

'U1~m11'lt 'Umru~~fl-:~1-tl'm111~1111'Jt11 'Un1'JU':i~111(;1~(;1~-:J -;J1'U1'U 1 VIU1tJ 
~ 

• VIU1tJU'J~lJ1(;1~(;1nm-:~ (CPU) ilr11111-;J1bb'UU Cache Memory 'J1111'U'J~~'U (level) 

b~tJ1n'U '1J'U11'11:WirfltJn11 8MB 

• 

• 
• 

il'VI'l11 tJU'J~111(;1~m ~mb?fl'l-:Jm~ Ll'ltJilflru~m~ru~fl~1-:~11'1fl~1-:JVI~'I V!~fl~n11 ~-:~-d 
' 

b tJ'U bb~-:11-:J~':i b ~fl bb?f l'l'l.fl1~ bbtJ n~1 n bb~-:11'1~ 'JVI~ n~il'VI'l11 tJr11111-;J1 '1J'U11'11:Wir fl tJ 

n11 2 GB Vl~fl 

il'VI'l11 tJtJ 'J~1J1(;1 ~ (;j b ~ fl bb~l'l -:~.n1~ ~ 111~-:~ fl ~.n1 tJ 1 'UVIU1 tJtJ 'J~111 (;1 ~ (;1 n(;l 1-:1 bb uu 
~ 

Graphics Processing Unit ~~1111'Jt11-tl'VI'l11tJf11111-;J1VI~n 1 'Un1'Jbb~l'l'l.fl1~ '1J'U11'1 

1:Wii'flt~n11 2 GB Vl~fl 

iJV!U1 tJU 'J~ll1 (;1 ~ (;1 b ~ fl bb~ l'l'l.fl1~~iJm111~1111 'Jt11 'U n1'J 1-tl'VIU1 tlf11111-;J1VI~ n 1 'U 

m':ibb~l'l-:~m~ '1J'U11'11:Wii'flt~n11 2 GB 

iJV!U1tlf11111-;J1VI~n (RAM) 'lliJI'l DDR4 Vl~fl~n11 '1J'U11'11:Wifemn11 4GB 

iJVIU1tJ~I'lbtlUoVfl11(;1'1JiJI'l SATA Vl~fl~n11 '1J'U11'1f11111~1:iJufltJnl1 1 TB Vl~fl'lliJI'l 
~ ' 

Solid State Drive '1J'U11'1f11111~1:Wii'fltJn11 120 GB -;J1'U1'U 1 VIU1tl 
' 

• il DVD-RW Vl~fl~n11 -;J1'U1'U 1 VIU1tJ 

• il'1ifl'l~fl':i~UUbfl~fl"1i1tJ (Network Interface) bb'U'U 10/100/1000 Base-T Vl~fl~n11 

-;J1'U1'U 1:Wii'flt~n11 1 'liB-:~ 

JfJv 
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~ 

• ihiB'lb~mJI'ieJ (Interface) bbUU USB 2.0 V1~eJ~n11hJumm11 3 'liB'l 

• i:Jbb1J<U~ l.J~bb~~ bl.J1~ 

• 1-tl~~uutJl)u~m~hj~1fY:h Windows 10 ~lj~'1J~'Vl~ 

d ~ ~ ~ d d Clio 0 di 
2. bf1'iel'l~l.l~bm"lleJ'iVI'iel LED G'1 'll'U\11 Network "il1'U1'U 1 bf1'iel'l 

• i:lm1l.l~ ~b~EJI111'Wm'i~ l.l~1lJumm11 600x600 dpi 

• i:lm1l.lb11m'i~l.l~'V11~1~1VI-rum~m~ A4 1lJueJEJn11 18 VIU1/'U1Vi (ppm) 

• i:lm1l.lb11m'i~l.l~~~1VI-rum~l111~ A41lJueJEJn11 18 VIU1/'U1Vi (ppm) 

• G'11l.l1'it1~l.l~belfiG'11'ifi~UVIU1eJ\JlL 'I..! mit~ 

• i:lwu1EJf111l.l~1 (Memory) 'V'U11111lJueJEJn11 128 MB 

• i:J'IieJ'lb~eJl.ll'ieJ (Interface) bbUU USB 2.0 Vl~el~fll1 ~1'U1'UblJUeJEJfll1 1 'liB'l 

• i:l'lieJ-:Jb:UeJl.ll'im~uubf1~B'li1EJ (Network Interface) bbUU 10/100 Base-T Vl~eJ~n11 

~1'U1'UblJUeJEJfll1 1 'liB'l Vl~m'l1l.l1'it11off'l1'U~1'Ubf1~eJ'li1EJH?l1EJ Wi- Fi (IEEE 

802.11 b, g, n) 1~ 

• i:lml111~m~m~hi1lJueJEJn11 1so bb~'U 

• G'11l.l1'it11-til~nu A4, Letter, Legal bb~~ Custom 

3. bf1~el'l~1'iel'lb'W 'V'\..!1111 1 kVA ~1'1..!1'1..! 1 bf1~el'l 

• ffi'W~1~1'U'UBn1lJueJEJfll1 1 kVA (600 Watts) 

• G'11l.J1'it1~1'ieJ'l1'W~11mlJueJEJn11 1s 'U1Vi 

4.4.5 m..ln"aohh~neJu b~~eJ.:J'V11116teJu bb uu 1111'W1ijmhhwru16t~VHJ ~ bl.leJ{ • • 
• H1~11'lbf1~el'lV1\11G'ieJU ~1'\..!1'\.J 1 (;\1 

1~~i:l'V'U1111blJUeJEJfll1 75 X 100 X 80 "Ill.! . 

VIU1L~~bll'U Granite (1 8 mm) Vl~el Phenolic (12.7 mm) 

1m'lG'1~1'lbVI~flbf1~eJU Epoxy Resin 

G'11lJ1'jfl-ruJ1VI11n1~ 1lJue:~EJn11 2000 kg 

• bn1~bb~d~~11'lbf1~e:~'lf1e:~lJ~1b\JlB-fllJ.Ue:~EJn11 1 'll\11 • 
1~~f1ell.J~1b\Jle:J1 ~1'\..!1'\.J 1 (;\1 

1~~f1e:Jl.l~1b\JleJ1 i:l'V'U1~1lJue:~EJn11 n11-:J1lJueJEJn11 so em m1llJueJEJn"i1 100 em 

G'i-:JblJUeJEJfll1 60 em 
" " Cll - QJ 0 Q.l d" ~ 

lJ'i1'l~'U'IlfiG'11VI'iU11'lf1EJUel'i~ 

JlfJ 
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'1n1~~vl1"il1nhj' Vl~e:J1i! Particle Board iifl111.1VI'I.J'lhJi!mm11 15 mm bi'1~€ltJ~1 

~1EJ Melamine Resin Film 

~'U~-:I'vll"illfl1if Vl~e:J1i! Particle Board i1ml:WVI'I.nhJi!e:JEJfl ':il 25 mm Lfl~e:J'\J~1 

~1EJ Melamine Resin Film 

"' bnlB~liJn .:n'U "il1'U1'U 1 1'11 

brl1~ ii'll'tJ'lV~1:Wi!eJEJf1l1 n1\~ 58 em ~n 67 em ~\l 100 em 
" 

'iJ1brll~b-lJ'Ub Vl~fl'il'U 1A'HiJEJ1.1 5 bbtJfl 'V'l~m.J~m~B'U PU 
' 

b 'U 1~tT\l'U~-wvJmtlliYI mm~ ~ 1 'U~1 EJ'VItJ\l b V1 EJll 
' ' 

iJbYl1bb'iJ'Ub-lJ'Ub'VI~f1'1l'U1A';ibiJmJ 'U~1EJ PVC 
' ' 

b~e:J'U1'1lbtJ'V'l1~ 

• ~V~~\l~€l'Ufl1';i 1 otl\ll'Ubi'1~B\l"il'U~l1.11';i(11 otl\l1'U 1~ b -lJ'U€1~1\l~ 'V'l~e:JllAiie:Jm';i 1 otl\l1'U 
" 

• \Ple:J\l1~-r'U bb~Ji\l~\l1 ~b -lJ'U1'11 bb YI'U"iJ1VItl1 EJ"il1fler~~~VI~€ll'11 bb YI'U"iJ1VI'LJ1EJ 1 'U'l.b~b Ylf"11 YIEJ 1V~EJ 1 ~~'U'ilru~ 
" 

boii'1b~'Um1m 

• -rut.h~n'U 1:Wi!e:JEJn11 1 tJ 

• iJ b €l f1~1';i~ e:J'U b Vl EJ'U bi'1~€l \lYIVI ~€l'U"il1 fl~€1\lU ij'U~ fl1';i~1~-r'U fll';i-r'U ';i€1\l~ 11.11.11 ~';i~1'U~1 n~ b 'li'U I SO 

4.5 bi'1~el\l~!;f1J£ll\l :6'1'U'J'U 1 'ijVJ • 
.., 1"' 4.5.1 ~n'liru:::m';i 't1\l1'U 

bi'1~€l\lYIVI~€l'U EJ1\l'1li:JV~~B\l~ n f1~\l'VI~e:J'1li:JV~ bb 'U'U'U~ (Banbury internal mixer) b -lJ'Ue:JU mrub~~ EJll 
" " ' 

~'UYIVI~€l'UEJ1\l 1~bbrl bi'1~€l\l~~1.1EJ1\l~ b -lJ'Ubb 'U'U~ flfl~\l (Roller Mill) Vl~mb 'U'U'U~~ije)~';i1fl1';i~~~ b vh tl'U 
" " " '1Ji:JV~~flfl~\l 

" 
4.5.2 f'lN!;fllU~~1hl • 
b -lJ'Ubi'1~€l\l~m~1VI-r'U~~llEJ1\l1 'U fl1';ivl1~'UYIVI~€l'U 1 ~tl'U bi'1~€l\lYIVI~€l'U~\l';i1 EJf)l';i~ 4.1 -4.5 b -lJ'U 

bi'1~€l\l~m~-IJ'U bi'1~€l'Ubb~~f11'Ui'11.1~1 m~'U'U 1 vJvh 1 oUt 'Ufl1';i~~1JEJ'l\ltl'U~1';ibf1lib ~€) b~~EJ1.1~1'U~~ll1 'Ufll';i~~~ 
' 

" ~'UYIV!~el'U 

4.5.3 f'lN!;fllU~'V11\lb'Vlf'lilf'l • 
• lim11.1~11.11';i(11 'U fl1';j~~~ 1:Wi!e:JEJf1l1 1 o n n/A-f\l 

• ~nn~\l 2 ~n iJ'lJ'U1V~b~'U~1'Uf"l'U~nm\l1:Uile:JEJf1l1 4 in . El111:Wi!e:JEJf1l1 10 in . 
" " " 

• ';i~EJ~'tti1\l';i~VIl1\l~f1f1~\l ~11.11';i(1U-r'U1~ 1:!J"iJe:JEJf1l1'li1\l 0.1 - 3 mm 1V~EJiJBumruiJB\lfl'U1111~ " . 
" " ~f)f)~\l~\l~€1\l~fl~ll~~tl'U 

'\J '\J 

• iJe:Ju m ru'VIll'UU -r'U ';i~ EJ~ ~ n n~ \l bb~ ~ij e:JU mru~ €l m ~ EJ ~~ n n~ \l b ~e:Jil €1\l tl'U m ';iAm EJI'11 
'I 'I 'U 'I cu 

• " " ~nn~\l~\l~€1\l~fl ~~~"il1flb'VI~flbb~~bi'1~€l'U~1~1EJ Hard Chrome 
'\J '\J 

q;b~ 
cYif 

VI U 1 
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• 

• 
• 
• 
• 

• 

• 
• 

fl11:Wb ~'J'HJ'U~flfl~-:JV!1!1 bbi>l~V!~-:1?11:WTH1tl1''Ufh 1JihJ'li1-:~ hJ1!m.JfrJ1'1h-:~ 2 - 16 rpm bbi>l~ hJ1!eJtJ 

fll1'li1-:i 2 - 20 rpm \?11:W~1~'U b~tJfl11:Wb~1~eJ'U'1JeJ-:I~flfl~-:Jtl1''U~-:Jb~tJ1i'~tJmrutJ1''Um1:Wb~1 
-;i€J'U (Inverter) 

eJ\?1~1b~1'1JeJ-:Ji>lflfl~-:JV!1!1 -V!~-:J (Friction Ratio) hJ1!eJtJfll1 1 : 1.25 
'IJ 

1>1 flfl~-:i~-:i?leJ~i>lfli1'lieJ~611VI1''UVI~m~'U 1vlvl1 ml1b~tJb~B:WI1ieJ~1'L!eJU mru Rotary Joints 
'IJ 'IJ ' 

'1J~~~m~ ~~~~~~eJ :wvi'1 tJI'i'm'Ufl:w 1 t"Jvh ~tJ~~neJ'Uvl1tJ ?ll\?l"llbu~ - u~ m~vh~1'U'1JeJ~i>lnn~~ , ~ , ~ 

bfl~m b~m~:wm1:WUi>leJ~ntJ611VJ1''U~tJ!]'U"~~1'U 

:wm\?1B1'1l~.U'U hJ1!eJtJn11 3. 7 kw ~~B:weJtJmru~~m~v11~1'UB\?11 'UiJ~b~Bm~bb?t1 i"Jvhbi'i'U 
' ' 

'1J~~~m~~~~~Btlmrutl1''Ufl11:Wb ~1~B'U'1JB~i>lflfl~~ (Inverter) '1J'U1~ hJ1!eJtJfll1 3. 7 kW b~B 1 ~ 
' ' 'IJ 

?11:W1~t1tl1'LJm1:w b ~1~B'U'1JB~i>lflfl~~ 1vi' 
'IJ 

~1tJi>l~bBtJ~~~I1ieJ 1 ud 
• ~eJ~t:.J?I:W (Chamber) ~ij~~'U'UV!~e:Jb~'U ?11:W1~tlfl1'Ufl:WeJruVJ.niJ~eJ~t:.J?I:W 1vi' 

' ' 'IJ 

• hb\?1B1~bth.Jbb'U'U1:lifl1'Ub~tJ1tl'U (Non-interlocking or intermeshing) bbi>l~i1m~V!~'U~eJ\?1J1b~1 

Vlbb\?1fll1i1~tl'U 

• 

tJ~~bVJI"11vm (~ . ~.4) 1'Um~b?I'Um1m 

• 'U~,;Vlt:.J~\?lbfl~B~~m bbi>l~~:J1VJU1tJ1vi'1'LJm~1''U~eJ~:W1\?1J~1'U ISO 9001 vl1'Ufl1~e:Je:Jflbb'U'U m~ 
'IJ ~ 

... 1"' 4.6.1 6ln~w::n1~ "11{11'1..! 

18 1~ 



' L~tJ.l~~,, ~UI:'L!An.n.~~~~,,¥U g8~~l&l n.n.~~t-~Eo t rtl.lrl.ll.I~LU e 
" 

N>J O~L L,lU~8,Cbf'tll1.8~,~~1:'~,,~t • 

1:-~L~n.~n.g. ,¥U g8~~l&l n.n.~~Eo t e 

·ww 00~ L~U~8,Cbf'tl~~~~n.8~,~~~~ • 

·ww 00~ L~U~8,Cbf'tl~~~~lL~rtLll.l e 

' 1:-~Lfb 

118fls8~1i\.LRUl-l:'tL[b~LU 11. t ~L~~m, 11.LI:'Ll't~LUI1. t ~,V~8~11rtLll.lrtl.JrtLll.ln.n.~~~ l~I1.Lt-Eo t ~LUI1. t ~,V~8~11 

' rtLll.l~ ¥U g8~~l&l n.~rtLll.lrtl.lrtLll.lrl.rl.~~rt8}M. I:'~L~I1.~11.f;} ,¥U~8~~l&lEo t~~~~~~~W~I:'8~l.l11'1.f;} 1 

' 11tr-~~£1orn~rul.l z·9·17 

n.8~~1AI1.8!1:'8fl.~LI1.fl.~U\t ~~8~1i\. lll~~ 
" 

~LUI1.lrl.~WLiA11l ~ ~~LUUL!!~l~I:'L~L!\8~, ~LU 1:'8~~rtLlll~LI1.fl.~U\ t 11.8 ,Vt-L~~LU 11. U. ~W ~1:'8~ l.l1 11.1;} 1 

11.Lt-P.t~LU::ruf"l.U~ 1"9"17 II ,., 

1\ .,. 1\ 

~L11.fl.U8rl.~WI:'~IAI1~11.f;}, £Z9 V'JlS\f 11.L~~WLrtrtLW rt~~~l1.8}rtLll.I~!-~LUI1.tn.8~11.8!11~11.~_tJ.rtt&ft,1 • 
" " 

·ww 2:-1 Ln.li\. ·ww ov lL~ ·ww ~ t-L~U ~Ln.fl. 

~ JCJZAleU\f leJJUeL.pav.J JJWeUAQ n.8~~1AI:'8~l.lml~W!-~M.I:'8!,~,Q.rt~n.8~~1AI1.8!11~11.!J!_t;4.11t&f't,1 • 
' " " .,. 1\ 

O£t70 V'JlS\f 8~1i\. Z£1 OSI n.L~~lllLrtrtLlllL~rtLll.II:'8!,~Drt~n.8~~1An.8!11~11.!J!.tJ.I1t&f't,, • 
" " 

1\ .,. 1\ 

11.L~n.~, ~L11.fl.U8n.~WI:'~IAI1~11.1;}, £vLL OSI 11.L~~WLrtrtLW~UI:'~,,~,Q.rt~n.8~~1A11.8!I1~11.!J!_tJ.11t&ft,1 • 
" " 1\ 

) <3!0 : naq wno 11~ Z1t70 V'J..LS\f 

8~1i\. I adi\..1_: 11aq wnJQ 11~ L£ OSI n.L~~lllLrtrtLllll:'~l:'~,,n,l-~LU~_Q.rt~n.8~~1A11.8!I1~11.~_tJ.rtt&ft,1 • 
" " • l.IQl.IIA.,~£brt~rul.l £"17"17 

~UL~I1.L~~lllLrtrtLlll~LI1.fl.~~!!l:'~ rt~~~l1.8}rtLll.I~!-~LUI1.tn.8~ 

11.ll.~~,, Wl~M.I:'ll.,lllrl.rt~n.8~~1AI1.ll. L~rtLll.ll:'ll. ,llln.rt~n.8~~1AI1.ll. ~UI:'~ ,,n,~~LUllln.rt~n.ll. !:'~!:'~ ,,n,~~LU ~ f'b ~~f'b tp 1"1 ~bl"'tt 1::1> ('b ~ tp p f'b 
II 1'1 1'1 II 

1\ 1\ 

~rt~n.8~~1AI1.8! ~,,~l rl.8~~1AI1.8!~Qll. ~ 11.l11.Lp:n.8~~1AI1.8!11~11.!J!rl.l-V1.L~I:'L~n.8~~1AI1.8!11~11.!J!_tJ.11t&ft11 
11 11 11 II 11 II 

i1 t e.~~£brt~rut6 Z"9"17 

~Q.ll.~~~,m tt-L~rl.8~~1AI1.8!11.f;} 1kl-t (8UJJn)) 11~1:'l.lrl.8~LUI1.lrl.~W 
" 



b~e:ru1'1Jb~~1~ 

• bfl~e:J.:J~ mt:.J~t>11 'UU';i~ b 'Vll"111iltJIXe:J.:Jbb6Wl.:JV!'I!.:J~e:Je:J'Uru1t>11 'Ufn';iU';i~fle:J'U n~fn';jt:.J~t>l bfl~e:J-:J~m 1 'U 
'"' 

'th~b'Vl1"11'VltJ 1'Un1';ib~'U'EJ';i1fl1 

• 'U~,;'Vlt:.J~t>lbfl~e:J-:J~m1~-r'Urn';i-r'l.J';je:J-:J:W1t>l';i~1'U ~1'tJf11';je:Je:Jflbb'U'U fn';jt:.J~t>l bbG'l~fn';j 'U~fn';i'\11~-:J ... 
f11';i'1J1tlbfl~e:J-:J~mbbU';i';itltl1-:J bbG'l~~m~~n 

" 
• -r'Uu';i~n'Uflrum~1l!ue:JtJn11 1 tJ 

' 
• ijfil!e:Jm'l~n1'VltJ 2 'll\il 

" ' 

5. "'i'mhwulil 

5.1 1 'Urn';i?i-:J:we:J'l.Jfl';j.fi'rusri~-:Jn~11 IXe:J-:JbtJ'U 1 um:w:w1t>1';i~1'Uf11';i~lil~-:J bbG'l~e:J'lJ';j:wi5rn';i1oli-:J1'U 
' "' 

bbG'l~"i!e:JvJ bb 11~ b~ molie:J.:J 11il tJ'Uflm mffi~-r'l.J';je:J-:J~1 nlil1 bb 'Vl'U~1'VI'l.h tJ 'V!~e:J ~'l11 b oU1 ~'U~1:W1';it:l~'U~1:W1';i t:l1 i 
' " 

fl';j.fi'ru"t11~e:J ~1\l~:W'U';iru bbG'l~ijfille:J.n1~11 'VltJ ';i1:W~\lrn';i\il bbG'l b~e:J.:JIX'UbbG'l ~ bbm '1J'V!~.:J~1nrn';i?i-:J:we:J'U\l1'U 'V!~e:J 
" 'U '\l 'U 

m:w~'Vl1\l b~1'V!u1~'1Je:J.:J:w'VI1i'Vlm~ tJ (b~1'1Je:J-:J~m'U~) ~e:J.:J'1Je:J 1 'U';i~'\1111-:J ';i~tJ~nG'l1 bb ~.:Jrn';i-r'Uu';i~n'U 

5.2 ~(il~,:j';j~'l.J'U 1 vJvh 1 ucr-:J bfl~e:J\l'Vl\il~e:J'U bb~G'l ~';i1tJ rn';i 1 m~t>l1:W:W1 t>l ';i~1'U fn';j 1 vJvh?i1'U.niJ.n1fl 
"' " 

bbG'l~btJ'U 1 um:wmm~1'U 1 ';j\J.:J1'U ... 
5. 3 ij n ru bb ~ bbG'l~ b~~:wm1:w bb ~.:J bb ';i .:J'lle:J-:JU';i ~t>l'VIu 1~ 1-:J~~e:J:we:Ju mru~e:J nu';i~<XbbG'l~'VIu1 ~ 1-:J 

, '-1 'U , 'U 

5.4 U1tJ~e:J~e:J-:JUijU~f11';i~V1'1~1fl1lJ'VI~e:J 1G'l'VI~ "~e:J-:JUijU~fnd'Vllil~e:J'U~:W'U'11 b~\lflG'l'lle:J\ll~~ 

~e:J~b:We:J1 (Mechanical Properties Testing of Polymer Materials)" 

6. n1';i~'Utl';i::n't.~ 

~'1l1 tJ (11il tJ'U~,;'Vl ~ t:.J~ t>1'VI~e:Jii11 bb 'Vl'U~ 1V1'lJ1 tJ~t:l niX e:J-:J) ~ ~IXe:J-:J-r'Uu';i~ n'Um .tl rusri bbG'l~e:Ju m ru 
'U 'U 'U , " 

~ 1 -:J., btJ'tJ';j~tJ~bJG'l11l!ue:JtJn11 1 tJ 'I!'U~\lbb~ 1'U?i.:J:we:J'U.:J 1 'U11iltJIXe:J-:Jbbm'1J.:J1'U~1l!"n<Xe:J-:J Bn~-:J1~\il bbG'l~ 
I " ' 

e:1u mru?i1'U'VI~-:J?i1'U 11il bnlil'l11 ';i\il b~tJ'VI1tJ ~'1l1 tJ~~ IXe:J-:J b u~ tJ'U 1 'VI1 V!ll'VI~e:Jsde:J:w bb "il:w 11il tJ~~?llil b~'Ub ~:w 1l!1~ 
' ' " 
bbG'l~IXe:J-:J~1 b 11'Urn';i 1 ~bb~1 b~~~'I!'U~1n1'Uffi~-r'U bb~.:J 1 ~'Vl';i1'U 11iltJ b ~1 

7. ';i::tJ::b'J~1n1';i~1L'ih!nT~ 

1llbfl 'U 120 l'U 'I!'U~\il~1fll'UG'l\l'U1:W 1 'U~qjqj1 

8. ';i::tJ::b'J~1~'1:We:J'U"lle:J'I'VI~e:J'I1'1J 

~'1l1 tJIXe:J.:J~1 b 11'1..! rn';i~ lil~.:J bbG'l~?i.:J:we:J'Ufl';i .tl ru't'i~~e:J:w1~1ile:JU mruu';i~ ne:Ju 1 ~ bb~1 b~h.n1 tJ 1 'U 
'U , .. , 

120 1'U'I!'U~\il~1n1'UG'l.:J'\.J1:W 1 'U~ruru1~e:J'1J1 tJ ru i"l'U~ b 'Vlfl1 'U 1G'l ~ fl1de:Je:J mb uu b ~ e:Je:J t>l~1'V!m';i:W tJ1'UtJ'UI'i' 
v u 'U .. 

~ c)ff ., ..J 1 20 122 

~ 



?flJfJhuJ l.Jvt11Vl m~m Vlf11 'U 1~ ~~1'ljl.J..:JrH'l~1'U'U1 (l'le:JfJ?f~ bnl'l) ~1'\J~thUe:J..:J B1 b.fle:JI'le:J fj?f~ bnl'l ~..:JV!ll'l 

b~fJ..:J1vt:W 

9. 1.:!b~'WL'WnT~~~vt1 

..:~ u th~l.l1ru~1vt-ru m~~l'lvt1f1 ~ i1 ru<rl1m..:~ m~~(;lJ'W1t:.J~ IPl rh~..:Jf1'W'1J e:J..:Jth~ b Vl~ b ~e:J~e:J..:~-ru , 

..:~utb~l.l1ru.X..:~~'W 7, 99 2, 900. oo 'U1Vl (b~l'l~1'W btl1 bb?f'Wbtl1vt~'W?fe:J..:J~'Wbtl1~e:Jfl'U1Vlf51'W) sS..:~ b t!'U~1f11~~1l.l 
rl1f1~ilru'rl f11~1b'W'Wm~ f11n1 h bb~~.nT\;}l.l~rl1b~l.l 7% ~1l.l()..:~r11~1..:J~bnl'l~'W HJbmb~1 

' " 

tJ~~'lj1'lj'\J~?t'U l:il?t1l.l1~t:~1':il1~rub?t'We:J-1i'e:Jfil'lb ~'U vt~e:Jie:J b?t'Ue:J bb 'U~ b~m nu~1..:~'1Je:Ju b '1JIPI'1Jm..:~1'U 
" 

-d'(Terms of Reference :TOR) bt!'Wmfl~m-Jrue1n~~ 11'lflV11..:J1tJ~~ru~IP\e:J'U-ru~1'WoWb~~ (EMS) 1~~ 

b~'tJ~ 128 t:l'W'W~1mbn1 ~1u~off1..:~b~e:Jfl B1b.nmi'Je:J..:~ ~..:Jvtll'lb~fl..:~1vt:W 50300 

0-5392-1444 ~e:J 1321 

0-5392-1444 ~e:J 1321 

http://www. rmutl.ac. th 

, u 1 21 122 

~ 



(~~U:~n,~ ~~ m~~Ll~.L~~klL~~G~) 

·····························~····~·······--······· (Gll.N~) 

-f~ f' 

~ ~ 

(L[b~rt ~~l-Q~~L~L~~klL~~l~~) 

............................................................ (G.ll.t-b'!) 

~ f' 


