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Tcmper:1lu1·c l•:Hc<'l (Assutllccl) 

Between LHV & LCHU at Time of 
Assembly or Disassembly in Lunar 
Environment 

. 009 + • 015 = ± • 024 Potential Interference 

Recommendations 

I-
LL 
cl: 

I 

w 
a:: 
0 
LL 

a. Dimension LCRU Holes & LRV Tubes in Accordance 
with the A, B, C, D System of Figure 2. 

b. Establish Fixed Orientation For l\Iounting- Pos ts & Heduce 
Lateral Dimension While Maintaining Fore-Aft Dimension 
as Pcrmilled by Weight Vs Stress Analysis. 

c. Consider ~lighl l•:longalion of LCRU Holes in tho 
Lateral Direction 

(/) 
(/) 

w 
a:: LATERAL I-
(/) 

MIN STRESS 
X 
cl: 

EXAMPLE POST 

EXAMPLE LCRV HOLE 
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4 C 

4 d 

4 e 

Fon DOLT IN LHV TUBE 

i A 
l BOLT 

BOLT 

LRV TUBE 

Fi~ure 3. 

LRV TUBE = 1. 005 DIA 

+ • 000 DIA • 998 1\1::ix 
Bolt = • 998 - • 002 = • 99G l\lin 

A (Bolt) l\1ax = B (Tube) - • 99G 

A (Bolt) l\lin = C (Tube) + • 996 

l\lin 

For A (LHV Tube) = 19. G90 19.700 

(See Table 3 For LHV Tube B&C) 

A (Bolt) = 

Er, Bolt= 19. 719 Max 

19. 681 Min 

{

19. G99 

19.G81 

• 038 Tot, or ± • 019 

19.709 

19.G91 

Assumed: Let Eccentricity (TIR) Post Assembly 

= .010 

Then i Post Assy = <t Boll ± • 010 · 
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l\Iax 

19.710 

19. 719 

19.G91 

Max 

l\Hn 
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LCRU CASE LEAK RATE ANALYSIS 

1. 0 SCOPE 

The purpose of this analysis is to analytically predict the leak rate character­
istic and the moisture content of the LCRU pressure case 8370854-501 after expos­
ure to the specification environment of the LCRU subsystem RCA Dwg. No. 8370855. 

2. 0 APPLICABLE DOCUMENTS 

LCRU Specification 
Case Assembly 
Cover 
Sealing Tube 
Connector Receptable 
Specification Sealing 
Specification, Gasket 

3. 0 DETAIL ANALYSIS 

SE-C-0043A 
8370873-501 
8670921-1 
8659204-501 

8555261 

3. 1 PHYSICAL CHARACTERISTICS OF CASE AND COMPONENTS 

The characteristics of the case, cover and connectors are as follows : 

Case Volume 

11, 6 X 11. 7 X 3. 7 = 504 CU. in. 
504 X 16. 4 = 8260 C. C. 

Assume 50% of volume is components. 

Gas Volume 

(504} (0. 5) = 252 cu. in. 
(8260} (0. 5} = 4130 C. C. 

Gasket material B-591-8 45 in. long from Parker Handbook, leak rate is 

@ 77°F 2. 7 to 8. 0 ATM CC/IN/YR He 
@ 176°F 8. 7 to 26. 0 ATM CC/IN/YR He 

Connectors - Two leak sources 

(a} Glass Seal 
(b} Rubber "0" ring 
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Glass Seal Leak Rates 

Selectro Conn. (1) 1 x 10=: ATM CC/SEC He 
Triplexer Conn. (1) 1 x 10 _

9 
ATM CC/SEC He 

Diplexer Conn. (2) 1 x 10 _
9 

A TM CC/SEC He 
Multipin Conn. (1) 3 x 10 ATM CC/SEC He 

Total 1. 6 x 10-
8 

ATM CC/SEC He 

O-Ring Leak Rates 

Connector O-Ring Length, Inches 

Selectro Conn. (3.14) (0.25) = o. 785 
Triplexer Conn. (3.14) (0.50) = 1. 570 
Diplexer Conn. (2) (3. 14) (0. 50) = 3. 140 
Multipin Conn. (3.14)(1.5) = 4.700 

Sub Total 10. 195 

Pressure Cover 

Screw O-Ring (3. 14) (0. 5) = 1. 570 
Fill Tube O-Ring (3. 14) (0. 5) = 1.570 

Total 13.335 

The O-ring leak rates according to Parker Seal Co. are approximately 3 times 
that of the molded in place "Gask-o-seal" used in the pressure cover. 

3 (13. 335) = 40. 0 equivalent inches of gasket. 

So the total gasket length is 45. 0 + 40. 0 = 85. 0 inches of gasket. 

The glass seal leakage is 

(1. 6 x 10-
8

) (3.16 x 10
7

) = 0. 506 ATM CC/YR He 

The gasket and O-ring leak rate is 

15 ATM CC/IN/YR He 

15 (85. 0) = 1280 ATM CC/YR He 

The 15 ATM CC/IN/YR He leak rate is the average value for the B591-8 butyl 
compound at 80°C from the Parker Seal Handbook (see Appendix). 
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Total leak rate for the case 
gasket and o-rings 
Glass seals 

total 

3. 2 PRESSURE DROP DETERMINATION 

1280. 000 ATM CC/YR He 
• 506 ATM CC/YR He 

1280. 506 ATM CC/YR He 

Gas content 100% nitorgen internal pressure 7. 5 psia case temperature on 
moon 140°F max., 

Convert the leak rate to the equivalent leak rate for nitrogen: 

where • Q = Leak rate 

A = 1\-Iolecular diffusion rate coefficient 

(see chart in Appendix from Parker Seal Co.) 

Q2 = 1280;.-: = 800 ATM CC/YR N2@ 140°F 

The pressure after a period of time in the case can be calculated as 

-LT 
P = P e -

o V 

Assume the leak rate is constant to simplify the calculations. (It actually 
decreases) convert the leak rate to CC/MONTH 

800 AT?.I CC/YR N
2

@ 140°F@ 1 ATM ~p 

For 1 month 

p = (7 5) -800/12 (1) 
· e 4130 

p (7• 5)/e" 0161 7. 5 
7. 4 psia = = = 

1.0162 

For 12 months 

-800 
P = (7.5) e 

4130 
= (7.5) e 

P = (7. 5)/1. 214 = 6. 18 psia 
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For 50 months 

p = (7 5 ) e -800/12 (50) 
. 4130 

P = (7. 5) e -. 
81 = 3. 34 

For 100 months 

p = (7 5) . -800/12 (100) 
• e 4130 

P = ;: ~5 = 1. 49 psia 

This data is shown in graph form in Figure 1. The graph shows that the criti­
cal pressu i.·e for corona of approximately 1. 0 psia will not be reached until after 
150 months of exposure to the· vacuum of space. 

Analysis of Screw Loading on Pressure Cover 

Screws: # 6-32 stainless steel flat head 

Minimum tension for screw: = 540 lb. 

Breaking torque = 14. 0 in. lb. 

40% safety factor is recommended. 

540 = 385 lb 1. 4 • 

14• O - 10 · lb 1. 4 - in. • 

Clamping force should be 30-150 lb per in. of seal. Screws are on 1. 0 inch centers 
so we have one screw per inch of seal. The #6 screw will easily carry the load of 
150 lb. 

The torque required will be approximately: 

T _ KDW 
12 

= (. 30) (. 138) (150) 
12 

= O. 52 ft. lb. 

T = 6. 25 in. lb. per screw 
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Determine the deflection of the cover flange between the screws. 

w = 150 lb/in. 

-----------1.0--------..,i 

Maxy = 
1 WL

3 

384 EI 

~ .,2s~ J.. 

I - I 
T .,e.s 

I = l x • 625 (. 125? 
12 

= , 625 (1, 95 X 10-
3

) = 

12 

150 
y = 

-4 
y = -3, 82 X 10 = • 00038 in, 

No problem with deflection. 

3. 3 Relative Humidity Determination 

= 
,39 

4 
10, 2 X 10 

-4 4 
1, 02 X 10 in 

The following analysis predicts the moisture content in the LCRU pressurized 
compartment after exposure to the total environment. 

Condition 1: 

Condition 2: 

Condition 3: 

140°F 100% R.H. 

80°F 

80°F 

50% R.H. 

80% R.H. 

1 month (transportation) 

36 months (storage) 

1 month (launch, etc.) 

3. 3. 1 Weight of water vapor at the start of storage. Assume at the end of bake cycle 
that the entire volume is filled with water vapor 100 microns pressure @ 140°F. 
The weight of water present will then be: 

PV = WRT 
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R 

V 

p 

p 

T 

w 

1545 85. 8 FT-lb/lb - 0 R = = 
18 

252 .146 cu FT = = 
1728 

= 100 microns = • 1 mm Hg 

= _.!...!.. (14. 7) = . 00193 PSI 
760 

= 460 + 140 = 600°R 

= (. 279 ) (. 146) = 79 x 10-6 lb of Water 

(85. 8) (600) • • 

3. 3. 2 The unit is filled with 100% nitrogen at 7. 5 psia at 70°F. Calculate lbs. of 

gas in container. 

PV = WRT 

R = 
1545 = 55 O ft-lb/l6°R 
28. 0 • 

V = • 146 cu. ft. 

p = 7. 5 (144) = 1080 lb/ft
2 

T = 460 + 70 = 530°R 

w = 
(1080) (. 146) = 5 42 10-3 lb 

(55) (530) • X • 
of gas 

The water content of the gas is assumed to be 10. 5 ppm. 

(10. 5 x 10-
6) (5. 42 x 10-3) = 57. 0 x 10-

9 
lb H 0 

2 

3. 3. 3 So the total initial water in the unit will be: 

-9 
57. 0 x 10 lb 

790. 0 x 10-9 lb 

84 7. 0 x 1 o- 9 lb 

from fill gas 

from initial purge 

total H
2
0 
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1 The initial relative humidity in the case at 70°F will be as follows: 

Partial pressure of H
2
0 at 70°F 

p 
0 

= _w..:;.oR_T_ = 1. 847 x 10..:6) (85. 8) (530) 
V (. 146) (144) 

-3 
P = 1. 83 x 10 psia 

0 

Saturation pressure @ 70°F = • 3628 psia 

-3 
R.H. = l. ~!

6
~:o (100) = 0. 505% R.H. 

3. 3. 4 Water vapor leakage for Condition 1. 140°F 100% R. H. , 1 month 

Partial pressure H
2
0 in air @ 140°F 

100% R.H. = (1. 0) (2. 887) = 2. 887 psia 

The partial pressure of the H
2
0 in the case at 140°F is : 

p 
0 

= WORT = (. 847 x 10-6) (85. 5) (600) 
V (. 142) (144) 

-3 
P = 2. 13 x 10 psia 

0 

The diffusion l)p @ 140°F therefore is : 

2. 887 - • 00213 = 2. 885 psia 

The diffusion leak rate for H
2
0 @ 140°F is 266 ATM CC/YR H

2
0 

So the leak rate of H
2
0 into the case for Condition 1 will be: 

2. 885 X 266 ---- = 52. lATM CC/YR H
2
0 

14.7 

In one month 
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--=5~2-~1=---=----~5~2~-~1-----= 

(
36

00) <
24

) (365 ) (3. 6 X 103) (24) (3. 65 X 102) 

= • 165 x 10-5 ATM CC/SEC. 

2. 17 
5 

13. 2 X 10 

(.165 x 10-
5

) (9. 66 x 10
4

) = 1. 6 x 10-l micron cu ft/HR 

= • 16 micron cu ft/HR 

(30) (24) (. 16) = 11. 5 micron cu. ft. 

-6 -6 
(11. 5) (1. 32 x 10 ) = 15. 2 x 10 ATM cu. ft. 

. (14. 7) (144) (15. 2 X 10- 6) . -6 
The weight of water: (85_ 8) (

6
00) = • 626 x 10 lb. water. 

3. 3. 5 Water vapor leakage for Condition 2. 80°F 50% R.H. 36 months 

Partial pressure H
2
0 in air@ 80°F 50% R.H. = (. 5) (. 5066) = • 253 psia 

The weight of water in the case at the start of storage is: 

-6 -6 -6 
• 626 x 10 + • 847 x 10 = 1. 473 x 10 lb. 

The partial pressure of the H
2
0 in the case is now: 

p 
0 

= W oRT = (1. 473 x 10-
6

) (85. 8) (540) 
V (. 146) (144) 

-3 
P = 3. 24 x 10 psia 

0 

The partia l pressure of the H
2
0 outside the case @ 80°F =. 253 psia. 

Diffusion ~ P @ 80°F is then: 

• 253 - • 003 = • 25 psia 

The leak rate for H O @ 140°F is 266 A TM CC/YR H 0 2 2 • 

Corrected to 80°F 

/! (266) = 125 ATM CC/YR H
2
0 

So the leak rate of H
2
0 into the case for Condition 2 will be: 

i4~~ (125) = 2. 12 ATM CC/YR H
2
0 
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2. 12 = • 67 x 10-
7 

ATM CC/SEC. 
3. 16 X 10

7 

-7 4 -3 
(. 67 x 10 ) (9. 66 x 10 ) = 6. 47 x 10 Micron cu. ft. /HR 

(6. 47 X 10-
3

) (24) (365) (3) 
1 

= 17 x 10 Micron cu. ft. 

= 170 Micron cu. ft. 

(170) (1. 32 x 10-6) = 224 x 10-G ATM cu. ft. 

The weight of water increase will be: 

(14. 7) (144) (224 X 10-6) -6 = .... ----'------'--'-----~ = 10. 3 x 10 lb. H2O 
(85. 8) (540) 

3. 3. 6 Water vapor leakage for Condition 3: 

80°F 80% R. H. 1 month 

Partial pressure H
2
O in air@ 80°F 80% R.H. 

(. 8) (. 5066) =. 405 psia 

The weight of water vapor at start of Condition 3 is: 

-6 -6 -6 
1. 473 x 10 + 10. 3 x 10 = 11. 8 x 10 lb. 

The partial pressure of the H
2
O in the case is now: 

p 
0 

W RT 
0 =--v 

= (11, 8 X 10-
6

) (85, 8) (540) 
(. 146) (144) 

-3 
P = 26. 0 x 10 psia 

0 

The partial pressure of the H
2

O outside the case @ 80°F =. 253 psia 

Diffusion t,p @ 80°F is then: 

. 253 -. 0026 = • 250 psia 
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Leak rate corrected to 80°F is 125 ATM CC/YR H
2
0. 

So the leak rate into the case for Condition 3 will be: 

~(125) = 2.12 ATM CC/YR H
2
0 

14.7 

• 25 
7 

= • 67 x 10-7 ATM CC/SEC. 
3. 16 X 10 

-7 4 -3 
(. 67 x 10 ) (9. 66 x 10 ) = 6. 47 x 10 micron cu. ft. /HR 

-3 
(6. 47 x 10 ) (24) (30) = 4. 65 micron cu. ft • . 

-6 -6 
(4. 65) (1. 32 x 10 ) = 6. 15 x 10 ATM cu. ft. 

The weight of water increase will be: 

-6 
= (14. 7) (144) (6. 15 x 16 ) = 282 10-6 lb H O 

(85, 8) (540) • X 2 

3. 3. 7 The total water vapor in the case and relative humidity. 

Initial 
-6 = • 847 x 10 lb. 

Condition 1 
-6 

= • 626 x 10 lb. 

Condition 2 
-6 = 10. 300 x 10 lb. 

Condition 3 
-6 = • 282 x 10 lb. 

Total 
-6 = 12. 055 x 10 lb. 

The final partial pressure inside the case at 50°F: 

p 
0 

= _w_oR_T_ = (12. 05 x 10-
6) (85. 8) (510) = 

V (. 146) (144) 

Saturation pressure @ 50°F = • 17 80 psia 

R.H. @ 50°F = '
025 

(100) = 14% 
• 1780 
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3. 3. 8 Determine the dew point temperature. Try 4°F. 

p 
0 

= (12. 05 X 10-
6

) (85. 8) (464) = 
(. 146) (144) · 

Saturation pressure at 4°F = • 0227 

0228 
R.H. = .• 

0227 
(100) = 100% 

Dew Point = 4°F. 
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LCRU LEAK RA TE ANALYSIS 

APPENDIX A 
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GASK-O-S[AL Y1\CU UM Li:/\K RATE 
al one otmo~l)lw 1c differential !) rr•~su rc•· .. * 

Compou n d ( Bose [lo ~lo mc>r) 

77 -545 (f-luornco rbon) 

8318 -7 (Bulyl) 

8591 -8 (Butyl) 
8612-7 (B utyl ) 

E515 -8 (EP) 

5383 -7 (Sil icone) 

Stubili7.C:d Lenk J:ole 1/ongc 
(ATM c(/in/yr ' He)•' 

Tcmpc>roturc> 
2s·c 1n ° r-1 ao "c 1176°FJ 15o•c (302°Fl 

2.0 to 6 .0 

1.8 lo 5 .5 
2.7 to 8.0 
1.0 to 3.0 
6 .3 lo 19 .0 

4.5 lo 14.0 6 .1 lo 19.0 
8.0 to 24 .0 

8.7 to 26.0 
3.0 to 9.0 

33.'1 to 100.0 103 .5 to 310.0 
49 .3 to 150.0 125.6 to 380 .0 269. 2 to 810.0 --------------------- -----

•Atrno ~phcric cvhic ce11timch.- rs of Hc-li um p1: r lirl(•ol inch of s<•ol r•rr )'C'C1r . 

.. T c sl r csults of 460-r.xx- l 6 ><•r ics G a,k-0-Scul (:iO? /30~ C res . P. e1,,i 11cr1). 

•••icstcd with Hr livm ct onC' ctmc!phcrc rrc-'..iure i;,-'icL .. the sc•n ll ond on a\'crouc C1b-'olutc preBvrc of 

3.5 r. J0- 7 torr . oul1idc ,cal. 

The helium low limit le ak roles no1 ed in toL!c 11-1 were measured under 
con1rolled laboralory conditions using ideal geometric flans_, e design and 

seal s1yl2 . 

Recent studi es c1f acl ua l oprlicolions indicate that allowances must be 
mod e for the limi t of accu rac>' of leak de1ecticn apparn1u~, and normal 
varia i"ions which affec1 the ~eal such as bch ~pacing, flange separation and 

surfoc-e fi nish, etc. 

The ref ore, i11 mos1 oprlico fr:rns ;; :s 1 .:commended tho1 1he high limit 
leok rn1e, os noted in tabk 11 -1 (1hrcc limes llic low limi t) be used as 1hc 
predicted sl ob ili;_ ec.l leak rate for oc1ual service conclilions. Th ese values 
mo)' Lie excecde:d i f the moling surf ucc is loo roug h, if flang r- s ~.s porole , or 
if llie componen1s ore no1 sufficicn11y clean. 

The estimated lcok re.ties of oth0r ga ses can be found in relation to 
hel ium from 72 '- r- to 165~F using 1he equaiion (Jll page 2-6 c-:n d the curves 

of r-i 9u re 11-2. Al so, 1he chcm~e in e~i'irno1c-d leak role of gm clue 1o 1c:mper-· 
ature: can b ,~ dc1ermined by this mecrns. 

011e wore! of co u1ion is in ord er. \A/h en opplyi11g th e leok rn1e do1a o f 
Tab le 11-1 1o a 5pcc.if ic secil d es ign, n-,uliiply ihc, lin co r incl, c:s of sea l li ilc 
b)' the diffusion roie. A 1wo sided ~eo l hw twice th e SN,I lenglh of a 
single seal. ,\l ~o, for hig her lcmpcralures , greater pressure d1f ferentia ls, 
or co mpounds oth c· r Hiu n s hov✓ n, the roles ,·.1 ill c.liunge. 111 1hese coses, 
tol crnble look rat f! S of ga s('S shcu!d Lie \pcc:ificd . 

'[/\C,l l: ! 1-2 

WE!G~ii LOSS UI--JDER Y /\CULi!/, l.S J.,,_ FUI-KTIOI..: OF T[/-i,Pi:1,'.ATUR[ 

C0:npuurid 
(fln ~c rl m!L,mcr) 

8318-i' (ll (Dut)'I) 

77-51.5 (2) (Fl uorocorLon ) 

(IJ (Fl uor0r:c11 hon) 

[515-8 <3l (IT) 

Te1nperc:!L'I e 
Gf 

77 
120 
165 
77 
77 

120 
165 
75 

W (.' i~,l ii Lo,s 
% 

3.3 
5.1 
6.fl 
2.1 
0 
0.7 
u 
0.4 

·-·-------· 
Srpo rcd ... k l ~ of ~o r ,plc• s \'lf•1 c tc ~lt•d Cit ('(1d1 k mpr rC1 tu, c: 

()) Ou,u! ion or tc:.t, u dl,p. 

!?) Dt>r<1li~n of t ,·< I, f<~ '" ' " " · 
(3) D,,r(it ion of t.· il, 7.4 d up . 8-215 

Pressure 
1orr 

6 X 10 8 

2 X lQ·B 

3 X 10 8 

0.18 X 10 B 

1.2 X 10 8 

4 X lQ·S 

5 >: l o-e 
4 x 10-c 



VACUUM LEAK RATE COEfi ICIEI-J'.. Or VARICUS G/1S[S 

AS A FUNCTIOI,! Of TEMPERATUf;E AT ON[ .\T!/;OSPH tf;E DlffEREt-..lTI/\L PRESSU RE 

FIG. 11-~ 

9 

w 
I-
< 
C: 

z 
0 
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I... 
LJ. I-cZ w 
c:: 0 
< w:: 
~ I..•-
~o 
(.)0 
LU 
~ 

0 
~ 

&O 

8 

7 

6 

5 

4 

3-

2 ---~-----.:HiJ) o \'Ar-'OR 

1 
~ 

0 

f\0 _I.·; __ 

25 
100 120 14-0 __._ ____ ....._,50_. __ _ 

TEMr'ERt,TURE 

Where Q = Lcok rotP. 

Q == 0 
2 

A.. 2 )\.. = Diffusion rote codf icirnt 

Q1 = Known leak ml •:) of lc$t ~.ias at Ci knovm ternp ern1ur~ 

Q 2 = Leak rate i~ lo be colcu!:i tc d for ony 
ternpern iure bE.,twccn 72 ::i f and 165'-'F 

DESIGNlhlG FOR VACUUM 

For rno(lcratc 1cmpero1urc u se and YClcuum leve ls from sl i9htly below 

atmos::ih(,ric pressure lo vccuums Oj"J proac;hing 1 )( 1 o-3 torr, special pr<: co u­

tion s in il1c Cask-0-~ (:. ol df-s ign arc sc lc::Orn necc ~, rnry. If o siur:cla rd co!cdc.,9 
item ~rni wi!i fit the opp!ication, it may bc> ordcreJ ''oft the shelf" unl c.;'.,S it 
is extreme!)' importcm1 to reduce ihc lcc1kagc to 1hc- lowesi pv.siblc rule. 

Usuc.dly, 1lic very !.l it,h1 Gusk-0-Sual lcclwge experienced on 1hesc mod­
erohi v.ocuum applicoti0ns is no1 obj(ic.fi(moblc:. 

In 1110 11 liiah von1um" range, from l >~ l 0 - 3 1orr, to levels close 1o l X 

l O_c, 1 ~-,., <>··r- - : -a l "", ,, · · r , .. -'• • .: "-, ·' ,-. - 11 r1: _, . · • ·,, I"'" t IJ " c11·1 •)loy"d 1 o c ssur· , c 11 ., ...... . , . .... • .--- ..... 1 · , · .,:, •. , ·1-...:, .... , -.. ;1 ...,11 , 1~ t, , L1 ,...,\..C:- ltli .) ~ 1- (.,.. .. J C J 

acccp1obl~, low leal; rule. Be sure ihcrdorc-, 1hot ror ku Seal is noii fi cc! of 

1hc vacuum le:vcl for c1pp1ica1ions in ihis rnn~J0. 1 ht:rc wi ll be un c >:1ra clwiuc 
for 1hi~ spcciol lwnc!linq and oclditio11cl c!cliv.iry lime sho uld !.1e allowed. 
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LEAi< DETECTION HINTS 

I. MAKE certain that your kak dt· t,·c tor is peaked on 
helium before allemplinr, lo kak check an ohjcrt. (Sc~ your 
O&M Manual for instrnctiuns.) 

2. NEVER use the kak tlc-tcctor to evacuate an external 
system . Rough out the space between th ,· system and the 
leak detector with a n external roui;hinr, pump before opening 
the th1 oil le valve. 

3. RE~!"c~IBER to always recalibrate your leak detector if 
you change. the po~i1ion of the pumping ~peed control valve. 

4. ALWAYS remember to shirld a helium pressurized 
object from drafts and breezes when probing. 

5. If you arc operating "around the clock" and the leak 
detector is not in an air conditioned room, it is advisable to 
calibrate the inslrnmcnt a t least 3 times a day , ap plying the 
tempcra tu1e correction li sted on the label of the standard 
leak each time. 

6 . When fabricating an external leak test system, make sure 
that all external lines are as short as possible, and are of as 

TABLE OF LEAK RATE CONVERSION FACTORS 

TO CONVERT TO 

large a diameter as possible. Remrn1bcr that small long line~ 
increase pun1p down time, limit the dl'grce of 1·ao1uw 
obtainable, and increase response and dean up time. 

7. ALWAYS Lii;hten flanges evenly' Uneven tightening 0f" 
flange will di stort the gasket or O ring lhrrd>y encou , ~:.: ::• 
leakage. 

8. When pressure leak testing a large object ~uc h as pip r 
line and tank fittings, a sheet of pliofiiln or vinyl tap,.: 
loosely around the fitting will provide a retain ing medium fo; 
the helium during the test. 

9. ALWAYS TREAT YOUR ~IAGNET CARHULL Y . If 
the magnet is damaged, its field strength may be ch;1ngcd 
thereby altering the sensitivity of your leak detector. 

I 0. After reassembly and re-adjustment following a maink­
nan.ce tear-down aml cleaning, use your leak detector to lea~ 
check itself for leaks . 

11. FOR LO NG, TROUBLE-FREE instrument life, SET l ' P 
and FOLLOW a regular program of MAINTENA 'CE ,\;-sr:, 
SEHVI CE; a maintenance log will pay for it self many times 
over. 

MULTIPLY COLUMN 1 BY 

atm cc/sec micron liters/sec 7.60 X 102 
micron cu ft/hr 
Torr Ii tcrs/sec 

micron liters/sec atm cc/sec 
micron cu ft/hr 
Torr I itcrs/scc 

Torr liters/sec atm cc/sec 
micron liters/sec 
micron cu ft / hr 

micron cu ft/hr atm cc/sec 
micron liters/sec 
Torr liters/sec 

Example : Given : 0.1 micron cu ft/hr. 
Find : number of Atm cc/sec 
Solution: 0 .1 X 1.04 X 10·5 = 1.04 X 10-G Atm cc/sec 

USEFUL FACTORS IN LEAi< DETECTION WORK 

I atmosphere = 14. 7 psi a = 760 nun II = 7 .6 X I o5 microns 
I micron= I X I o·6 meters o f mercu1{ = I X I o-3 mm H 
I Torr= 1/760 of a standard atmosphere g 
I milliTorr = I X Io-~ Torr 
I microTorr = I X I o·6 Torr 
I cu ft= 28.320cc = 28.32 liters= 7.48 gallons' 
I cu in = I 6.4 cc 
I liter= 61.0 cu in= 0.0353 cu ft= 1.05 67 U. S. quart 
Second s in 1 year = 31,563,000 = 3.16 X IO 7 
Percentat:r of helium in air= 0.0004% 
Partial pressure of helium in air al STP = 0.0030~ nun Ilg= 3.04 microns 
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9.66X 104 

7.60 X 10·1 

1.32 X 10·3 

1.27 X 102 

1.00 X 10·3 

1.32 
1.00 X 103 

1.21x105 

1.04 X ,o-5 
7.87 X ,o-3 
7.87 X 10·6 




