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Many fac to r s  e x e r t  an effect  on the magnitude of the burs t ing  p r e s s u r e  of rup ture  d isks ;  t he re fo re  up 
t i l l  now there  have been no t heo re t i c a l  o r  even p r a c t i c a l  p r inc ip l e s  which make it poss ib le  to guarantee  
d i sk  fa i lu re  within a range f rom p to 1.25 p [1] under  fixed, spec i f ic  opera t ing  condit ions (here p is  the 
max imum p e r m i s s i b l e  p r e s s u r e ) .  

The use of expe r imen t a l  g raphs  is  r e commended  in the foreign l i t e r a t u r e  for  de te rmin ing  burs t ing  
p r e s s u r e .  Thus, in ins t ruc t ions  for ins ta l l ing  rup ture  d i sks  [2] a graph is given for  de te rmin ing  the b u r s t -  
ing p r e s s u r e  of d i sks  25.4 mm in d i ame te r ,  made of c e r t a i n  pure  m e t a l s ,  upon b r i e f  s ta t ic  loading with a 
neut ra l  medium and at  normal  t e m p e r a t u r e .  The s c a t t e r  of poss ib le  d isk  burs t ing  p r e s s u r e  is guaranteed  
within l imi t s  of • To de t e rmine  the bu r s t ing  p r e s s u r e  of d isks  whose d i a m e t e r  d i f fers  from 25.4 mm, 
the ins t ruc t ions  r e c o m m e n d  using the e m p i r i c a l  formula  
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Fig.  1. Resu l t s  of t e s t ing  a lumin-  
um disks ,  p lot ted on a normal  
p robab i l i t y  g r id  (a is the r e l i a b i -  
l i ty  coeff ic ient  and Pi is  the b u r s t -  
ing p r e s s u r e ) .  

K~ 
p = - ~ - - ,  

where 6 is the disk thickness, in ram; d is the disk 
d i a m e t e r  in mm; and K is an e xpe r i m e n t a l  coeff icient .  

In the Al l -Union  S c i e n t i f i c - R e s e a r c h  Inst i tute 
of Safety Technique in the Chemical  Indust ry  an ex-  
pe r i m e n t a l  check has been made of the burs t ing  p r e s -  
su re  of d i sks  f ab r i ca ted  f rom domes t ic  m a t e r i a l s .  
This check showed that the coeff ic ient  and the p r e s -  
su re  s c a t t e r  d i f fer  c ons i de r a b l y  from those indica ted  
in [2]. Thus, when 100 d isks  of A-2  a luminum having 
a d i a m e t e r  of 25 mm and a th ickness  of 0.07 mm were  
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Fig.  2. Dis t r ibut ion  field of max i -  
mum burs t ing  p r e s s u r e s  as a 
function o f number  of t e s t s :  - ) 
ac tual  max imum p r e s s u r e .  
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TABLE 1 

Material  

Aluminum 

Stainless steel 

Nickel 

Pn av, 

g [ 4,88 
4,80 

tO 4,81 

42,00 
] 42,a1 

10 1 43,00 

I 16,80 19,98 
10 16,84 

s n, kg 
/Ci232 

0,050 
0,124 
0,142 

0,425 
0,820 
0,970 

0,455 

P m a x ,  kg/cruz 
c a l c u l ~  

I0: 'li 'actual  

7,88 ] 25,5o I 8,~ 5,52 6,22 5,83 
5,34 5,70 5,83 

! 
69,2O I 219,00 46,2O 
47,10 ] ~1,70 46,20 46,50 48,80 46,'20 
16,80 I 16,80 18,90 
~0,98 I 23,49 18,90 
18,48 19,50 18,90 

1 tl 
Notes: n is the number of experiments;  Pn, av = ~" z~__IPz 

the mean value of disk bursting pressure from n experiments;  
i is the ordinal number of an experiment;  

% = ( Pi - Pn, av )~ the mean squared deviation 
l=1 

of disk bursting pressure from Pn, av; Pmax = Pn,av + eYSn [3]; 
e = 2 a t  ct=95%; s = 2 . 6 a t a = 9 9 %  ; 7 is determined from 
Table 2; e and y are coefficients which take into account, re-  
spectively, the fortuitous deviations of bursting pressure and 
the number of disk tests performed. 

TABLE 2 

y coefficient atin-L,~'---~,, ly coefficient at  in-  

Number ments  experl - olI]dicated . . . . . .  coefficient  ' reliability I[of e x p e r i - . l [  mentsll -IINumDer u~ ^r ~ap~x . . . . . .  - [_lcoefficient ~icated reliabili ty 

_[ 95% 99% II l 95% 99% 

4 
5 8 
7 
S 
9 

I0 It 

:~2 0 
e : 3  
3,7 

ft,2 
2,0 
1,9 1,8 
1.8 

I~,0 
14,0 
6,5 
4,4 
3,5 
3,0 
2,7 
2,4 
2,3 

12 
13 
14 
15 
16 
11 
18 
19 

1,7 
1,6 
1,6 
1,6 
1,5 
1,5 
15 
t',s 
1,5 
1,4 

2,1 
~,0 
1,9 
1,8 t,8 
1,8 
I~7 
I,? 
1,7 

tested under conditions like those indicated in [2], the 
K coefficient proved equal to 1750 kg /cm 2, and the 
sca t t e r  was ~8%, as opposed to 2350 kg /cm 2 and ~5%. 

To study" the effect of the number of sampte tes t  
disks f rom a given lot on the reliabil i ty of determining 
burst ing p ressure ,  we tes ted about 100 disks of A-2 
aluminum, NP-2 nickel, and KhlSN9T steel, 50 mm 
in diameter .  To ascer ta in  the burst ing p res su re  dis-  
tribution functions, the tes t  resul ts  were plotted on 
probabili ty grids of the most  common stat is t ical  

s trength theor ies  (normal distribution, logar i thmical ly  normal  distribution, Weybull distribution, and 
Humbell distribution). Analysis  of the graphs on the probabili ty grids showed that the burst ing p re s su re  
probabil i ty function of disks of aluminum , s tainless  steel,  and nickel is ra ther  close to a normal  dis tr ibu-  
tion function (Fig. 1). 

However, it proved impossible to determine disk burst ing p r e s s u r e  with an assigned reliabil i ty by 
using the distribution law direct ly.  Actually, suppose it is required from data f rom the f i rs t  2, 5, or  10 
tes ts  to determine the grea tes t  burst ing p res su re ,  Pmax'  for the ren)aining disks with rel iabil i t ies of 95% 
and 99% (complete conformity  of the disk burst ing p r e s su re s  dis t r ib '~ion function to the normal  law is as -  
sumed). Results of a p re l iminary  t rea tment  of the experimental  data are  given in Table 1. 

On the basis  of the data given in Table !, the following may be suggested: two exper iments  are  not 
enough to judge the maximum burst ing strength of a lot of disks; when c~ >- 95% and n -< 5, the calculated 
Pmax is g rea te r  than the actual Pmax; but with increase  in the number of tes ts  and decrease  in a ,  these 
values approach each other; the rel iabil i ty coefficient is too low. 

To ver i fy  these suggestions we analyzed a large number of samplings in the range 5 -< n - 30 f rom 
100 experimental  values of burst ing p re s su re  for disks of each mater ia l .  All 100 values of burst ing p re s -  
sure  were numbered in the o rde r  in which the tests  were run. 

Samplings consist ing of n exper iments  (5 <- n -< 30) were taken in the following order .  The f i rs t  
sampling consis ted of n values taken in order ,  s tar t ing with the f i rs t  number (1, 2 , . . .  , n); the second, 
s tar t ing with the second number (2, 3 , . . .  n + 1); e tc . ,  the last  sampling consis ted of the last  experimental  
values (100-n, 1 0 0 - ( n - I )  . . . . .  100). For  each sampling we calculated the maximum values of burst ing 
p r e s s u r e  for aluminum disks (Fig. 2). Similar  resul ts  were also obtained for the nickel and stainless steel 
disks. As is evident, the suggestions were confirmed. Moreover ,  f rom Fig. 2 it follows that, beginning 
with n = 20, the effect of the number of tes t  samples  on the sca t te r  field of maximum burst ing p res su re  is 
slight. Using the known empir ica l  relationship, pd = coast ,  for disks of the same mater ia l ,  plus the experi- 
mental  resul ts  given above, a calculation of the maximum possible burst ing p re s su re  of disks for lots of 
100 or  fewer disks of aluminum, nickel, or s tainless  steel can be made with an e r r o r  ~5% from data for 20 
tes t  samples  by the formula 

where 

and C is a coefficient.  

Pmax = P~o av + Cs~o' 

P2oav-- 20 ~ p~; s~~ 
l=l 

2O 

1 ~  Z (Pg--P~aav)~ ; 
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As a resu l t  of t r ea tmen t  of the exper imenta l  data, the following values of the C coefficient  have been 
obtained: for  aluminum disks,  3.4; for  s ta inless  steel ,  4.6; and for nickel, 4.1. To de te rmine  the C coef-  
ficient for  disks of other  mater ia l s ,  it will be necessa ry  to c a r r y  out s imi la r  investigations. 
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