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A Study of MTTF improvement of Thermal Device cryogenic-cooler
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Abstract In this paper, we propose a mean time to failure (MTTF) to improve the solution for a cryogenic cooler,
which is an important part of a cooled thermal device. Common electronic devices have a high possibility of failure
due to various environmental factors, such as temperature and humidity. But some special devices (such as thermal
devices) are designed to overcome environmental factors. The most affected part of a cooled thermal device's MTTF
is the cryogenic cooler. The MTTF of a cryogenic cooler is affected by the device's internal heat. Therefore, if the
device's internal heat is reduced, the cryogenic cooler's MTTF increases. From the present device's internal heat
simulation, we analyze the improvement method of the device. The proposed improvement method's effectiveness is
verified by simulation and MTTF calculation.
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Fig. 1. target equipment shape
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Fig. 2. target model for analysis
(a)outside model (b)inside model
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Fig. 3. target equipment simulation result



A W¥Z71e) MTTF AT+

xo = o) o —_
i 9 = —
oA _,L%o T o o I W T T . 4]1
TS ﬂi%ﬂ%%ﬁz %E%J%mna%x I
= A .aglu%ﬁﬂﬂ g T M F CRE R -
ﬂoyuﬂrxﬁﬁmo%_sﬂﬁ% Eﬂliﬂmﬂw oo T o B |
ﬂ%ma_oxpﬂ%@r%g 4z o W 3 o WR T g |
Aps P s g ¥ T TR oy Eg i RR
I T T Es RO N
MLMHZ]_.lﬂmﬂ;oﬁﬂﬂ,m.._ﬂr.mﬂMOﬂmL_zEmEE ﬂ‘_Otm dlﬂ#
TN moﬁ@qﬂoogmMaT_%m mo”mo% m.EMzO%ﬂo;S
g TR gy R E oy o R RN
E_EHT%%W%QH@.QﬂEﬂ%%%1% &y X
Hz_aaidmoﬂ%aflﬂﬁu% s BT PET LN
W@moatmmwewgaﬂwoﬂuoﬁaia‘_ﬁmﬂmﬁz_ H%Nrﬂo_dr
i %w_qmgz%%mﬂo_ﬂmﬂv_ﬂ TEwe
TE XO%L__%iﬁﬂomomﬂﬂzEP% I
Eomﬂwhm_mbtmamﬂ:vorE?Emeewo_@ﬂ,m.._ﬂraToiuo%:v
= o= 3 o A oF BY RO o TR aTﬂrmMJwﬂ1_§u
= R0 or o X oy LA T AR I TS
i_ZTMI%E%%%%N%ﬂﬂ%imnm%@;m@uuo%mﬁ
7uwxxwnmomﬂuﬂq_ouEN,__],w‘_wromo%zt.%%@?ﬂﬂﬂﬂdg]
T mﬂ%ﬂﬂ@ﬁ%%@ﬂ%%@% o oo o
T o WA =FH M E T R R
oo N oy A = T B B W oo & 2 oMo
i R ] %%ﬂﬂmﬂJJM%ﬁmEioﬂ@ﬂ
S Dw R MmTF R w o A< R
ko) 20 — ]._
o) X° o )M BT W M oo
g BN N
s — 7%mm,ml o T o —
E ‘;loL‘UEW“AWOg‘UFNEMA%m_.HEO‘EWWE ok W% ol _
5 P EE W OE Sy B dT T cl
s L E PeferpZaregl BT - T
8 gy 2ok e T E 4 Y S e N A A a o &
2 @ﬂﬁo@%aﬁn@%mem%@émo ) T > E
g ﬂ.w_EEMﬂMﬂMﬂE;oLE._éﬁﬂFﬂ_uﬂwvﬂm oA HT_ o
) TSI T oo T g BB oA ) 8 l@rﬂ7 s
2 GG R ] = g~ fa o & E =
5 oONE N N R o B N "o A N o %
— F,q‘lrﬂmwo o) =) M_VI‘W-meoa o X Gt
) = N X i g A ) Y ¥ T ool @ Zo
@ Wﬂc,_%bc}aﬁm%ﬂumnwmmﬂu W o A K m
‘3 ) o} (TN 111FNE DI = A
: =z ToR UL LT RESE e - T oo
g WM%%@%WV&%W%MW& TPy o
< 7 = _ =
0 ﬂTmnmnﬂﬂﬂ%mm%E S 8% Egz 2 N oo
£ %mﬂ%ﬂwéoﬁaau'%w?mea WMM_UVL NGO m
§ & aTerﬂofrxoT?_xvoﬁaﬁﬁﬂﬁaﬁﬁﬂ _EEXM e = T M
£ S la TIN5 oo S U
Sy = oE oo L = P H S SN & E oo °
5§ 5 o= =N W Eod% g M ow o
- T ED @ﬁﬂ@ﬂrﬂioﬂ%ﬂnﬂT 52 I
< ‘WZJ.E,OI,@I AF]r]@uo_‘.mlHT_ MAWHMMW..DMM it dE,AIMﬂ
) Ao‘ﬂoi‘.%o T;o.._wm,‘AI,.nA‘L! Mﬂ‘LML.oMﬂ7L iy . 2 b
on :lnw_l T o w i m‘mﬂ X N\ o H;I I, o | < .:‘_ or o HO a.._
= ogztwﬂn_ﬂﬂﬁb% ]@ﬂ;%%%ﬂwﬁmﬂ»ﬂoﬂﬁ? JM_.HT
TP TEBND ST %NWE SHE%_

255

1ol w2

o

]

fa4

3lo
<

o) A2

.]

g



Skl e et =14 A9 A7, 2018

New block

(b)

Fig. 5. improvement result
(a) Before improvement (b) After improvement
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Fig. 6. improved target equipment simulation result
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Table 1. Result : before and after improvement

S power Max Estimated
pec. consume Temperature MTTF
_ Before 35333w 78.2267°C | 15748.74hr
improvement
_ After 349.38w 66.4874°C | 15851.02hr
improvement
4, A&
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