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- DSC= A&7k 97 pand} = d2 AHEE= MW panel 5017}
+ measuring cell, sample pans AHFoZ celld] FsFE
sample robot, (90 ~ 30) T 9] #& WS 2= coolerz 174
o] Stk

< 3> DSC measuring cell

&= Spec.
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-k AEE + 02 K
7Hd &= (002 ~ 300) K/min
Calorimetric resolution 0.04 (W

oh) Alg Ak 0 DSC AlE47]E SFuE(AD Ad9] pang sealing
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e ol g71sF HEeHeS Stk AREE 1 ~ 2 mg, &7
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TFRA7N(TCA)= AT S 255 WIS W Alne] A3
3= A7tolu} &xo] M =A4et) A 7] Ag sl =y (vaporization)
ot} 7FAE AAEFE= 3FshFS-(chemical reaction) ol ol AUE A
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&

A= ol
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4 ot} T3 Mass spectrometer(MS) e AAE o] TGAA 7}
o] o]23l¥ & mass spectrumS Fd dHS H
AE 7tA2 AA BAE 4= Qi)
(DA 3 7]
7h) Anl 2 A 2FAL
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a. TGA b. Mass spectrometer(Pfeiffer vacuum)

[ 3] TGA(Thermo gravimetric analysis)
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2 7Y EA moduledt (28 ~ 150) T
circulator, 3% 7I~E FA 45 Mass spectrometer®

gEol dom 2 AlgelM ZhAEA 2 A9l sl

- Furnace(7}4 %), A&, A5 &5 4T
9

< 4> TGA

2= Spec.
2% He (A ~ 700 C

<= AUE + 02 T

Ag 24 s <lg

Balance resolution 01 pg
Calorimetric resolution 05 mW

Sample volume 100 ul

(2) AU
1) A W Asht bt WEEE QR 2e eEFvh

e} AW} dojijs B4

) A3 =A(A) 0 AlaFd F-dA] 3ae 5 gl

=t = '11:_; o
se A0 24o) Brlelnl, 24 /bed ARl AEL 100 w
= g Aol7] wie] Y EEEY A% S8ARY A4dH
o 9% = 7 Aot

) Alg dx) o AlEEde S 9F 5 mg w38 alumina (aluminum
oxide) AA AEE7|o Fol Aol &elvS F da 3 7]
718K 50 m¢/min)olld 5 C/min®] $&&%=2 70 ~ 700 C
=R A S8
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3) YA AFAIE A (HP-DSC ; High Pressure Differential Scanning

Calorimetry)

HP-DSC(aL A AFALE 7)) = DSCF fAbekAl Almeh Bd4] 7]eE 49
A zpolo] o 2o WE AR 44 EAg 9 =2/384 W=
S SAske AHlolth Als 9 B84 TE=Ed é?‘éfii HEs Ak
B2 S 9% FI(EFLI HLo] FAl WA= A T AL Hrt
B7hs) s Al 4 dom, mek B97]e] wepaA ghEEE Tl Ao ws)
(& 59, 2ha 7hgdell 93 4bsht3-o] 7H&3t 5)= = 5 9 5 DSCo

71 vl R A=A

- Z&Hlwg - HP-DSC827
- A A METTLER TOLEDO(2=9]22)
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- HP-DSCE Al&7F 9] pandt EFE4 2 AREE W pan©] So17kc
measuring cell, Cellol] ¢3S 71 9= 9= Pressure vessel, Pressureol]
?7%10”’3 2 purge rateE Z243}7] 93 Pressure controller, (40 ~

C 9] 2 WIS 2= cooler® %0 ¢

< 5 HP-DSC
a4 = Spec,
e e (0 ~ 10) MPa
<5 9 (20 ~ 700) C
LE AU 02 T
25 AdA +01 T
7 En (0.1 ~ 50) ‘C/min
SRk 700 ul

) A" #x o 7jEHoR DSCe fAHA AlREE7]E dFuE
A4 2] pans sealing tools ©]g3Fe] W3 T piercing kit

Z °&3l pan? lidell =2 82 dlo] Pressure vesseltlo] &9
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2. Xtodutst A (Auto-ignition Temperature)

AQusis 37 Fo Bdol B4, B2 5o Fdn 498 4% Gle|
FHERE FRE UAS Wobd 222 HaEE AL Bahvl, Aous
Be AAus @io] Yo & gt HA LEF BTk AWHOR Ay

X}7]‘:'aﬁ]r(pyrophonc 1gmt10n)°i TEE 7= sy, OEHL@,g;_ 3 Zu =
g3} fEE Auat gndN dae FaAUs 249 AuHeEs
243 A52sE uH0

1) Al@7H

B ZH]= DIN 51794 A8 4ol o3k =3 Zn
Azl AAutsds AAsHA ) olu 7z} 2
(furnace)?] &&= 2 FYdUg 24svA g A5 Adds)

A

b=t oA AIZEE A8 ALY Hgo] BasA drk B A
1 J

(1) Zvj 2 A=A
7b) v ¢ ZPA-3 Semiautomatic autoignition tester

h) A ZHA} ¢ Petrotest(EY)
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O 7124ox Adwsts EAURe] HdEert BHeRR UdEEE Y }04 4 Ui 44
AuA7t i Edel s (Hahik) S g BA S URE Zafee A4S D" WP dde
AT Sl wheb A Shspontaneous ignition: “gell A EAUlel] o] FAFof WA, AEst
(Auto ignition: &3}¢] glo] B2 & 7}‘26 WA o] FAx]o] e}, A7|sHpyrophoric ignition: 271
WA Edo] B7|F SOl Akae) WhEgh & 1 wkgHo osiA do] HH o] wIhE FEE

O
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2174 2 Control parameter %4

Q& : Controllerol Al AAH 71E9&E0 oA A7|=2& 71E3

o2 AAAHoR MIETo] F¥ = UF Flasks 7Y

2 ks bA] Al 2] A A

s AE FY7] 0 38R EA A7 (pre-heating), A H
°f 4
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[ 5] ZPA-3 Semiautomatic autoignition tester
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Results of Thermal Gravimetry Analysis of the Heat transfer Oil in Aging test
[Sample=S-800, TGA/DSC1, 7010 AI20 crucible, N2 flow, heating rate=20 C/min, Scan range = 70 ~ 700 C]
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Results of Thermal Gravimetry Analysis of the Heat transfer Oil in Aging test
[Sample=S-800, TGA/DSC1, 70/ AI203 crucible, N2 flow, heating rate=20 C /min, Scan range = 70 ~ 700 C]
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Results of Thermal Gravimetry Analysis of Heat S800 Residue
[70 16 A1203 crucible, N2/Air, heating rate = 50 C/min, Scan range = 58 ~ 700 C]
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Results of Thermal Gravimetry Analysis of the Heat transfer Oil in Aging test
[Sample=47V20, TGA/DSC1, 70120 AI20 crucible, N2 flow, heating rate=20 C/min, Scan range = 70 ~ 700 C]
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Results of Thermal Gravimetry Analysis of the Heat transfer Oil in Aging test
[Sample=47V20, TGA/DSC1, 70120 A120 crucible, N2 flow, heating rate=20 ‘C/min, Scan range = 70 ~ 700 C]
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Profile of the rate of weight loss variation in TGA
[Sample=47V20, TGA/DSC1, 70L A120 crucible, N2 flow, heating rate=20 C/min, Scan range = 70 ~ 700 C]
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Results of Thermal Gravimetry Analysis of the Heat transfer Oil in Aging test
[Sample=KF-50, TGA/DSC1, 701:L A120 crucible, N2 flow, heating rate=20 C/min, Scan range = 70 ~ 700 C]
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Results of Thermal Gravimetry Analysis of the Heat transfer Oil in Aging test
[Sample=KF-50, TGA/DSC1, 7010 A120 crucible, N2 flow, heating rate=20 C/min, Scan range = 70 ~ 700 C]
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Profile of the rate of weight loss variation in TGA
[Sample=KF50, TGA/DSC1, 701¢ AI20 crucible, N2 flow, heating rate=20 C/min, Scan range = 70 ~ 700 C]
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Results of AIT Analysis of the Heat transfer Oil in Aging test
[Sample=S800, HP-DSC, 40, Al crucible, Air, 30Bar, heating rate=30 C/min, Scan range = 30 ~ 600 C]

25

20

10

Normalized Heat flow[W/g]|

550 600
5
—e— HF-start[WgA-1] —— HF-7D[Wg-1] HF-14D[Wg'-1]
—%— HF-21D[WgA-1] —e— HF-28D[Wg'-1] —®—HF-35D[Wg'-1] Temp.[T]
[ 23] S800 AIT HP-DSC

olg <3 12>% 3 WA wpeake}t 7 WAl B Peak®] onset temperatureE
el ot

< 12> HP-DSC S800 AIT
Start 7day 14day 21day 28day 35day
To_lst 283.13 285.41 278.68 278.46 280.76 282.08
To_2nd 417.19 4174 412.6 419.3 42897 42397

it o & HP-DSCE ol &3t AAushd SAoA AlT+E AR =
100 T o] A5A17]1= 2Y peak WA=E9] onset temperatureE 7|
" 24 polysiloxane®] 7 Abatubg-o] MHAYEHA A

1020 osliA A&AQ AstihE-& Ar7|= 84as A5t

A9l Baleae] HP-DSC Z3she @) Axde] o% Aspugel

=
=

~ 2 X
P [0
ooz

B
S

]_



ZBAHS}0l| 2 polysiloxane A|E HoHHG2| kY - S e™rt HTA

w2 =TT whEbA S-8009] AFAshAlS DIN 51794014 &4 = 314
AT(440 C)E Fuz o] 22 Y peak® Onset temperatureE AITZ A
et on, 2xF ¥ peako]l of#7) UEh= Agoll= B Peak wellA A
HA peak®] Onset temperatureZ AIT AA9] 72w g AAs e Fuz
A|Z2AF MSDSell = S8002] AIT7F 385 T2 7]A|=lo] 9tk

Results of AIT Analysis(1st Derivative) of the Heat transfer Oil in Aging test
[Sample=S800, HP-DSC, 40.( Al crucible, Air, 30Bar, heating rate=30 ‘C /min, Scan range = 30 ~ 600 C]
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Results of AIT Analysis of the Heat transfer Oil in Aging test
[Sample=47V20, HP-DSC, 401 Al crucible, Air, 30Bar, heating rate=30C/min, Scan range =30 ~ 600 C]
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Results of AIT Analysis of the Heat transfer Oil in Aging test
[Sample=KF50, HP-DSC, 4010 Al crucible, Air, 30Bar, heating rate=30 T /min, Scan range = 30 ~ 600 C]
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Start 7day 14day 21day 28day 35day
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AIT variation of heat transfer fluid in Aging test
[HP-DSC1, 4040 Al crucible with pin hole, 30Mpa of Air, 30 ~600C at 30 C/min]
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Flash Point variation of Heat transfer fluid in aging test
[KS M 1S0O2592 Cleveland Open Cup test, Average 3 results]
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Weighing sample
(£ 5mg)
Y
N2 purge for 5min
(50 £ 5 m¢/min)
Y
Target Temp. 1 Target Temp. |
» heat to Target Temp. |«
(20 C/min)
Y
Hold 5 min
Y
Gas S/W : N2 -—> 02
CHECK OIT
NO! OIT > 60 min NO! OIT <10 min
10 min < OIT < 60 min
YES
Final OIT
KS M ISO 11357-6 oIt
SO EAS T MR E AT

50




polysiloxane 7|g oIl Sl - 2

B ASTM D 6186 Standard test method for oxidation induction time of

- T desired : OIT
] 3k o = R

LR

ZAltsiol
lubricating oils by pressure differential scanning calorimetry(PDSC)
50 ASHFEAIZRS 35 bar, 130 ~ 210 C ®SjolA =4
7HE 2N AlEHY VeSS BRI b e 3
AAaEs FgFate] BY peako] WAEE AHE =4
Ae Ay zHE AsAta(oxidation coefficient) S E%3
EALEA OITE 9= 5 A2
A = OIT x EXP(-12000/T test)
t = A x EXP(12000/T gesired)
- OIT : 244 23FEA7F [min]
- T test : OIT A4 AT 2= [K]
A Oxidation coefficient
45 9 A= [K]
FAEH A EAIZE [min]
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Weighing sample
(3.0 £ 0.2mg)

|

Target Temp. *

v

heat to Target Temp.
(100 ¢/min)

Target Temp. |

Hold 2 min & 02
(35 £ 2 barG)

Pressurize

Hold Pressure & Purge
(100 £ 10 ml/min)

NO! OIT > 120 min

Hold 120 min & Check

orT

l

NO! OIT <10 min

10 min < OIT < 120 min

l YES

Final OIT

Oxidation Coefficient
&
Estimation Ti

ASTM D 6186
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