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Introduction

This re p o rt on the bearings of the hom opolar generato r ’ was w ritten  
a fte r the M ark II low er bearings had been tested  at 920 r . p. m. in 1963. The "Review 
of the Homopolar G enera to r P ro jec t at the A ustralian  National U niversity"^ and a r e ­
port on the design of the ro to rs^  had been d iscussed  and a request was made fo r details 
of the m ost highly s tre ss e d  p a rts  of the bearings. This rep o rt was th e re fo re  p repared  
A sim plified sectional draw ing of the generato r is shown in F igure 1.

The R equirem ents to be Met by the B earings

The load on the top th ru s t bearing  and shaft is higher than on the bottom 
and the design was th e re fo re  based on the top loads. The working load on the top th ru s t 
(item 4 of F igure 2 and Dwg. No. O B I070) is 80 tons, made up of 40 tons weight of the 
ro to r and 40 tons down th ru s t from  the top a ir  pad. The components however have been 
designed to c a rry  400 tons made up of the above 80 tons plus 320 tons due to a possib le 
short c ircu it cu rre n t of 5 x 106 amps in the top disc of the top ro to r. However if the 
s tre s s  in som e sm all region of concentration exceeded the yield s tre s s  during such a 
sho rt c ircu it, it would not be bad and it would be un rea listic  to design all regions to 
prevent th is. This load could not ex ist for m ore than 0. 2 seconds.

The following s tre s s  regions a re  examined:

a. The head of the screw  (item 15). Tightening load = 200 tons, m ax­
imum load = 400 tons.

b. The th read  of the screw  with loads as fo r (a)

c. The shaft (item 17) at the top of the keyways for the locking cone
and a t the thread .

d. The shaft th read  in the th ru s t nut (item 4) fo r the load of 400 tons.

e. The 24 screw s which hold the bearing body (item 6) into the magnet
pole.

P reload  on the Screw

The screw  is preloaded to 200 tons by tightening the screw  m anually, h eat­
ing the section between the th read  and head by an amount requ ired  to give a known th e r­
m al expansion, and then retightening manually. When the screw  is cool, the s tre s s  is 
checked. The s tre sse d  length of the screw  is 18 in. , the a rea  of stee l is 56.5 sq. in. 
(see Figure 3).



2

Max. Load -4-00 T

M oynef-

R O T O R  D / S C  A
R u b b er fnsulah'on

G O T  OR D/ SC  S ’

Prz Load 
2 0 0  T

F igure  2. Simplified Drawing ot the M ark II Shaft 
Fixed to the Top Rotor, Showing Maxi­
mum im pulse load.

F igure 3. D etails of the M ark II Screw Used to 
Fix the R otor to the Shaft.
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T herefore the elongation under a 200 tonload is 0.0047 in.

(M aterial of screw , Com Steel K 1030)

When the screw  was s tre sse d  fo r the f i r s t  tim e a fte r reassem bly  a therm al expansion 
of 0. 010 in. was produced between the two tightenings of the screw . The elastic  com ­
ponent of the loading was then checked by allowing the tem pera tu re  to equalise and then 
reheating  the screw  to determ ine the expansion requ ired  to free  it. A fter the f ir s t  
tightening only 0. 002 in. of e lastic  deform ation existed. The tightening was repeated 
a num ber of tim es. After the second, the e lastic  component was 0. 002 in. ; a fte r the 
th ird  0. 004 in. ; and a fte r the fourth 0. 0045 in. By that stage, 0. 016 in. of non-elastic 
c losu re  had occurred . Since som e e lastic  deform ation would occur to the screw  head, 
the ro to r edge, the spigot plate and the shaft, the final load was somewhat le ss  than 
200 tons.

At 800 r .p . m. the tangential s tre s s  around the bore of the ro to r would be
20, 000 p. s. i.

0
Since P o isson 's  Ratio equals 0. 26 and Young's Modulus 30 x 10 p. s. i. 

the 11 in. of ro to r thickness will shrink  by 0. 002 in. Therefore the load will re lax  by 
about 80 tons at full speed.

Calculations of S tresses  on the Rotor Support

1. The s tre s s  in the screw  under the tightening load of 200 tons is 3. 55 tons 
p e r sq. in.

5
The s tre s s  concentration at the head is given in P e te rs e n 's  book on page

121 fo r which

d = 4 in. , D = in. , m = 4^ in. , m /d  = 1. 1,

a = 3. 55 to n s /sq . in. , from  the curve 

a max.

Thus g = 18. 4 ton /sq . in. so that some yielding in the co rn e r will
There will then be a fluctuation of 7 tons amplitude 

This will not cause fatigue.

IT}. 3.Xoccur under the tightening To ad. 
with each pulse.

If yielding resu lted  in the 400 ton load being taken uniform ly around the 
head of the screw  in shear, the sh ear s tre s s  would be 2. 56 to n s/sq . in. Such yielding 
and distribution of the load occurs in all fully loaded bolts.
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The sc re w  w as shown to be f re e  of c ra c k s  o r  flaw s by m agnetic te s tin g  b e ­
fo re  it w as accep ted . It w as n o rm alised . The spec ifica tio n  fo r  th is  s te e l s ta te s  tha t 
the N il-D uctility  T ra n s it io n  (N. D. T . ) te m p e ra tu re  is  below  10 C, so th e re  is no danger 
of b r i t t le  f r a c tu re  of the sc rew .

2. The s t r e s s  co n cen tra tio n  fo r the th rea d  can be e s tim a ted  on the b a s is  of 
the d iscu ss io n  in P e te rs e n  on page 112. The th read  on the sc rew  h as  about the sam e 
depth in re la tio n  to tw ice the  w all th ickness  a s  a W hitw orth th read  has in re la tio n  to its  
d ia m e te r . The s t r e s s  co n cen tra tio n  can th e re fo re  be taken  as  about 4. This would 
give a peak  s t r e s s  of 14 to n s /s q . in. under the tightening load.

The tigh ten ing  load is  tra n sm itte d  to the top su rface  of the ro to r  v ia  the 
end of the sh aft and the sp igo t p la te  (F igure  2, item  9). If the 400 ton pu lse  load o c c u r­
red , the p re lo ad  would be re liev ed  and the s t r e s s  would then be in the sam e d irec tio n  in 
the th re a d s  on the sc re w  and in the shaft. This ca se  is  shown in F igu re  97(c) of P e te r ­
se n 5 and the s t r e s s  co n cen tra tio n  is about half tha t of the n o rm al nut and bolt. Thus the 
in c re a se  in load would be com pensated  by the reduction  in co n cen tra tio n  if the th read  
engagem ent w e re  4 in. , th a t is tw ice the th ick n ess , being equ ivalen t to an engagem ent 
of one d ia m e te r  of a W hitw orth sc rew . The ac tua l engagem ent is  only 3 in. so tha t som e 
yie ld ing  may o ccu r.

If it is a ssu m ed  th a t only half the ro o t a re a  of the th rea d  is effective in 
taking the load o v e r the full length of engagem ent, the s h e a r  s t r e s s  due to the 400 tons 
on th is  a re a  would be 7. 7 to n s /sq . in. w hich would be co n sid ered  safe fo r th is se rv ic e .

(T he m a n u fa c tu re rs  quoted tha t th re e  sam p les  of K 1030 gave 70 ft. lbs at 
20 C on Izod te s ts  and 36 to n s /sq . in. te n s ile  on 1 in. d ia m e te r  sp ec im ens. O ur fo rg ­
ings m ay give a l i tt le  le s s  b ecau se  of s ize  (about 10%) ).

3. In o rd e r  to re lie v e  the s t r e s s  concen tra tio n  a t the end of the key-w ays p ro ­
vided fo r  the locking cone d esc rib e d  e a r l ie r ,  ^ and to enable the key-w ays to be cut, a 
groove of \  in. rad iu s  and \  in. deep w ill be tu rned  on the inside of the shaft: The basic  
s t r e s s  a t th is  point due to a load of 400 tons is 3. 8 to n s /sq . in.

5
The s t r e s s  co n cen tra tio n  is  obtained from  F igu re  16 of P e te rse n . F o r

th is  case

D = 5i  in. , d = 4 j  in. , r  = \  in

D /d  = 1. 22, r / d  = 0.111

So tha t K = 2. 37.

The peak s t r e s s  then  beco m es 9 to n s /s q . in.
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15 D id.

Figure 4. D etails of the S tress  C oncentration Points 
in the Shaft.

4. At the end of the thread  the basic s tre s s  is 4. 9 to n s/sq . in.

H ere D = 5^ in. , d = 4 i n . , r  = 1 /8 in. ,
5

Then from  P e te rs e n 's  Figure 57,

r /d  = 0.031, D /d = 1.37, and Kt = 3.1

The peak s tre s s  then becom es 15 to n s/sq . in. Because of this s tre s s  the 
N il-D uctility T ransition  tem pera tu re  of the shaft m ate ria l will be sought. (It has since 
been reported  to be le ss  than 10°C).

5. The th ru s t nut ( F igure 2, item  4) is screw ed onto the shaft with epoxy r e ­
sin  in the thread  and two round pins a re  cem ented into the thread  p a ra lle l to the axis of 
the shaft. The s t r e s s  concentration is determ ined by considering the nut and shaft as 
a p a ra lle l cylinder w ith a groove as deep as the re lie f groove at the end of the thread. 
This assum es that the ara ld ite  is not rig id  enough in tension to introduce a rad ia l ten ­
sion in the f i r s t  th read s.

In th is case  D = 5 j  i n . , d = 3 j i n . , r  = 1/8 i n . ,

5Then in P e te rs e n ’s F igure 17 d/D  = 0.59, r /D  = 0.0227,

so that K = 4.2.
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Toper Pin.

400 Tons

400  Tons

(a) A c tu a l S h a ft o n d  htat. (b) M odel u sed  to ca lcu la te  K £

Figure 5. D etails of the S tress  C oncentration due 
to the Attachm ent of the T hrust Shoulder 
to the Shaft.

The basic  s tre s s  is as fo r 3(a), equal to 3. 8 to n s /sq . in.

T herefore the load of 400 tons produces a peak load of 16 to n s /sq . in.

6. There a re  24 one-in. d iam eter B. S. F. screw s holding the bearings into 
the poles. The maximum load p e r  bolt is th e re fo re  16. 7 tons. Ajax m ild stee l b o lts  
a re  ra ted  at 17 tons m aximum load. High strength  alloy stee l bolts have been used in 
th is  position.

The peak s tre s s e s  show that fatigue will not be im portant. However, 
since som e exceed the yield point under norm al loading, b rittle  frac tu re  could cause 
a fa ilu re  if the m ate ria l is below its N il-D uctility T ransition  tem pera tu re . Because 
of th is , the s tre s s  concentration fac to rs  quoted have not been reduced by the notch 
sensitiv ity  allowance.

The head of the screw  could c rack  off due to the tightening if the m ateria l 
w ere  b r ittle  a t any tem pera tu re  reached on a cold day. This would be much w orse 
under sh o rt-c irc u it conditions. S im ilarly  the shaft could c rack  under sh o rt-c irc u it
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conditions, if it w ere b r ittle . The alloy from  which these p a rts  w ere made is not b r i t ­
tle at room  tem peratu re .

Table of Calculated S tresses  in Shaft and Screw 

(Tons p e r square inch)

Working Load 5x10 amp Fault Load

Location
Basic
S tress

S tress  at 
Concentration

Basic
S tress

S tress  at 
Concentration

Head of Screw 3. 55 18.4* 7. 1 Beyond Yield*

Screw Thread 3. 55 14. 0 7.1 15. 0

Relief Groove 0. 6 1.4 3. 8 9. 0
in Shaft

Screw Thread 2. 45 7. 5 4. 9 15. 0
in Shaft

T hrust Thread 0. 6 2. 5 3. 8 16. 0
on Shaft

* Fluctuation a fte r  yielding at 15 tons p e r square inch = 15 to 8 tons p e r  square inch

All the basic  s tre s s e s  fo r the working load and the sh o rt-c irc u it load a re  
low so that the components would suffer only m inor d isto rtion  if the 5 x 10^ amp short- 
c ircu it occu rred .

Oil Supply to the T hrust B earing

The th rust bearing  is supplied with oil to four recessed  a re as  in the face 
of the th ru st piston. The total flow is 15 gallons p e r minute (g.p. m .) from  pumps 
which de liver a substantially  constant flow at p re s su re s  up to 5000 p. s. i.

The total th ru s t a rea  is 346 sq. in. , so that the m ean p re s su re  requ ired  
to ca rry  the working load of 80 tons is 518 p. s. i. The corresponding supply p re s su re  
is about 600 p. s. i. and would reach  3, 300 p. s. i. under the sh o rt-c irc u it load.

The com pressib ility  of the oil in the supply lines is such that the oil to 
the bearing would stop m om entarily  until the p re s su re  built up to the value requ ired  
to ca rry  a sh o rt c ircu it load. This may allow the stee l to b e a r  onto the Ferobestos
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face of the b earin g  fo r a sh o rt tim e. The a n ti- ro ta tio n  keys in the th ru s t p is to n 'w e re  
d esigned  to w ithstand a tangen tia l fo rc e  of 40 tons assum ing  a coeffic ien t of fr ic tio n  of 
0. 1 fo r  s tee l on oiled  F ero b es to s .

At the no rm al running te m p e ra tu re  (55°C) the v isco s ity  of the oil is  25 
cen ti s tokes, and the nom inal c le a ra n c e  of the b ea rin g  is 0. 003 in. under a load of 90 
tons.

D e ta ils  of the C en tering  B earing

The shaft of the cen te rin g  b ea rin g  is  15 in. in d ia m e te r  and is covered  
w ith  a la y e r  of F e ro b es to s  1/16 in. thick. T his ru n s  in the s tee l body of the b earin g  
(above section) w ith a rad ia l c le a ra n c e  of 0. 005 in. An oil supply of 10 g. p. m. is 
sp lit by th ree  th ro ttle  tubes and e n te rs  the b ea rin g  a t th re e  equally  spaced  g rooves. 
The b ea rin g  is  1 0 | in. long, m ade up of two lands 4 -3 /8  in. w ide, sep a ra ted  by the 
o il re c e s s  2 in. wide. The oil is  supplied  through flow con tro l valves from  the sam e 
pum ps a s  the th ru s t b earin g s. At the no rm al running te m p e ra tu re  the supply p r e s ­
su re  into the oil supply th ro ttle s  is 1, 100 p. s. i. T here  is a p re s s u re  drop of 700 
p. s. i. in the th ro ttle s , so tha t the p r e s s u re  in the oil re c e s s  is 400 p. s. i.

The rad ia l re s to r in g  fo rce  in the b ea rin g  has been m e asu red  w hile the 
shaft w as a t r e s t .  The value obtained w as 2. 5 tons p e r  0. 001 in. off c en tre . At 800 
r .  p. m. the hydrodynam ic cen te rin g  fo rce  has been ca lcu la ted  to be only about 3 tons 
p e r  0. 001 in. off cen tre .

At 900 r. p. m. the cen trifu g a l load on the b earin g  is about one ton fo r 
ev e ry  0. 001 in. which the cen tre  of g rav ity  of the ro to r  is off the ax is of ro ta tion . 
D uring  p a s t te s ts , the ro to r  has been 0. 0035 in. off the ax is  w hile a t r e s t  and th is  
h a s  in c reased  to 0. 0055 in. a t 800 r. p. m. , and then d e c re a se d  to 0. 0035 in. a t 900 
r .  p. m. It is assum ed  that the re tu rn  to the r e s t  value a t 900 r. p. m. w as due to the 
second cen te rin g  land on the ro to r  com ing into p lay  as intended. When the bottom  
ro to r  w as mounted la s t , it w as 0. 0013 in. off c e n tre  and it is expected  that in fu tu re  
the  ro to rs  can be tu rned  and b e lt ground a f te r  mounting. T his should re s u lt  in the 
e c c e n tr ic ity  a t r e s t  being as low as  0. 001 in. (T hese a c c u ra c ie s  have been achieved 
du rin g  subsequent operation . )

C alcu la tions of S tre s s e s  in the R o to rs  and B earings

1. S tre s s  Due to the W orking Load of 80 tons on the Top R otor

This ro to r  d roops down on the o u te r  edge, giving a hoop tension  on the
top su rface .

The s t r e s s  in the ro to r  b o re  a t A, F ig u re  6 due to it bowing under the 
w eight of both d isc s  can be es tim a ted  as  follow s by using  a fo rm u la  given in R o a rk 's  
book, "F o rm u la s  fo r S tre s s  and S tra in . ” ®
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40 Tons r
AJSsjJ_______

Figure 6. Showing the Region A of Maximum S tress  
Due to the R otor Bowing Down at the O uter 
Edge.

0
Roark, page 199, exam ple No. 16 applies with:

m = 1 /0 .26  = 3 .8 , w = 6. 02 lb /sq . i n . , 

b = 5 .5 , a = 69.5, t = 11 in.

_______ ?_x_6 :.??_____________  4 69 5
St = 121 x 4 x 3 . 8  x (6 9 . 5 2 -  5 . 5 2) [ 4 x 6 9 ' 5 x 4 ‘ 8 x loS ~ t s  +

2 2 4 4
4 x 69.5 x 5. 5 + 5 .5  x 2. 8 -  69. 5 x 6. 8 ]

= 2, 000 p. s. i.

This is an over estim ate  since it does not allow fo r the stiffness of the 
low er d isc. If the low er disc w ere all suspended a t the cen tre  it would take up the 
sam e shape as the top and the s tre s s  in each would be:

Ŝ  = 1, 000 p. s. i.

However som e load will be taken all the way out to the c ircum ference , the 
top disc will bow m ore and the low er one le ss . The s tre s s  w ill th e re fo re  be between 
1000 and 2000 p. s. i.

The 40 tons from  the a ir  bearing  will bow the p a ir  as if there  w ere 20 tons 
p e r  disc. T herefore we can  calcu late  the ex tra  s tre s s  in the top disc using case  No. 15,
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0
page 198 of Roark with

d = b = 5. 5, a = 69. 5, W = 44,800 1b, 

t = 11 in. , c = 37 in.

Then

-  3 x 44. 8 x 103
St ~~ 2 Ä x 3. 8 x 121

= 900 p. s. i.

Thus on the top disc of the top ro to r there  will be a hoop s tre s s  of about 
2500 p. s. i. total (tension on top face) due to the weight of both d iscs plus the preload 
on the a ir  bearing.

2. S tress  Due to 400 Tons Down on Top Disc

The rubber bond between the d iscs is rigid enough to hold the cen te r of 
the low er disc with a fo rce  of 200 tons if the upper disc bowed downwards around its 
rim . However, th e re  is little  re s is tan ce  to sh ear deflection between the d iscs. Thus 
the 400 ton load due to a short c irc u it on the upper disc would s tre s s  them both like 
two separa te  d iscs carry ing  200 tons each. A ssum e this is centered  at a slightly l a r ­
g e r rad ius than the a ir  pad. This would re su lt in an ex tra  10-12000 p .s .i. a t the bore 
which, added to the s t r e s s  due to centrifugal fo rces, would certa in ly  produce some 
yield a t the corner. This could lead to trouble if the ro to r w ere b rittle .

3. The Effect of a Radial Load on the C entering B earings

Assume a side load of 50 tons could occur during a fault in the generator. 
The significant dim ensions a re  shown in F igure 7. W henever the preloading is m ore 
than 80 tons, the deflection would be as fo r a cy lindrical cantilever.

T 4 4Moment of Inertia  I = —  (R - r  )

X 4 4 4
= —  (7. 5 - 5. 5 ) = 1,790 in.

0
Roark, page 100 No. 4 with a = 4 in. , b = 1 = 14 in.

Then the angle 0 of the shaft at the top of the bearing  w ill be

2 x 69. 5 x 4. 8 
75 x 64 log 5. 5 + 2. 8 x 42. 5 x 31. 5 

75 x 64
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e
50 x 2, 24 x 103 

6 x 30 x 106 x 1. 79 x 103

0. 06 x 10 3 rad

(16 + 56 + 196)

o r  0. 0006 in. in 10 in.

ßO Tons

R o / o r

Figure 7. D iagram  fo r Calculating Maximum Side
T h ru st Adequately R estra ined  by Preload .

If there  is no preload  on the screw  the inclination could be as much as 
0. 004 in. in the length of the bearing . This would not m ean that the bearing  would fail, 
but it does em phasise the need to m aintain a preload  on the screw .

4. Dishing of the T hrust Flange Under a Working Load of 100 Tons

It is c le a r  from  F igure 8 tha t the th ru s t flange will ro ll under the influ­
ence of the tension in the shaft and the reaction  from  the th ru s t bearing.

0
This can be calculated  using the expression  in R oark , page 199, No. 16.
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2 7 '  J>Sa.

l
Z v \V v j

m
f 3 ‘ D ta!
tOQ Tom

. T q LIT

Figure 8. Showing Sim plified D etails of the 
T hrust Flange, item  4 of F igure 2

A ssum ing a uniform  load, w 100 x 2, 24 x 10 
345

3

D 3 x 100 x 2. 2 x 10 x 2. 5
7 2 3345 x 16 x 3 x 10 x 3. 5 x 4. 5 ]

4 4 2 2[ 13.5 x 27.5 + 6. 5 x l 8 . 5 - 1 3 . 5  x 6. 5 x 46

- 4 x 13. 5^ x 6. 52 x 11. 5 x ■■ log ]2.5 6.5

16 x 13. 54 x 6. 52 x 4, 52 2 13. 5

(13 .52 - 6 . 52) 2.5 6 ’ 5

7.7 x 10 in.

This would be about 0. 007 in. r is e  over the ou ter 5 in. of the rad ius. 
That is, the width of the bearing face.

This is an angle of ro ll of

7 -3 -3—  x 10 rad  = 1 .4 x 10 rad  = 0 
5
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The moment requ ired  to tw ist the p iston to follow the flange is found from  

.2
e MR (R oark, page 231)

w here I = 5 x 2 . 5 *  
yy ---- To—

• 1 . 4 x 1 0 -3

6.55 in. (see Figure 9) 

2
M x 11

30 x 10 x 6. 55

M = 2 . 2 8 x 1 0  lb. in ./ in .  of c ircum ference .

/?«  //

i y- V 1 ^  kVN\  t Nj 
^ VV \ \ N y  1

Sn 
CN!t

>5

6 -S '

Figure 9. D etails of the T hrust B earing P iston.

Such a large torque would not be produced by the g rea tes t p re s su re  g ra ­
dient possib le in the oil film  and the load would be taken on a sm alle r rad ius since at 
the inner edge the oil film  would be th inner and may be nearly  zero . The til t  on the 
flange w ill then be le ss  than the 0. 007 in. calculated  and the ro ll of the piston w ill not 
need to be so great. This whole effect seem s to be m arginal at 100 tons and would 
certa in ly  cause contact with boundary lubrication  under a 400 ton load. This em pha­
s ise s  the advantage of new longer shafts made from  forgings with the head in tegral 
w ith the journal. In spite of the tilts  indicated by these calculations the bearings have 
operated  well at loads of 100 tons.

The P reload  Required on the A ir B earing to Lim it the T ilt of the R otor

9
The magnetic field  causes the ro to rs  to tilt  with a torque of 3 x 10 lb. in ./  

rad ian  of tilt. If the preload is unaffected by the tilt, that is if the oil th ru s t does not 
move in any way under the tilt load, the ro to r will be ju s t re s tra in ed  by the preload  
being developed on one side of the a ir  bearing  (see F igure 10).
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Figure 10. Showing the Dim ensions of the A ir Bearing 
and the Location of the R eaction/C ontrols
the t i l t  of the Rotor.

Taking a preload of P pounds and assum ing that a tilt occurs causing 
this to be generated on an a re a  to one side of the a ir  bearing  with an effective cen­
tre  30 in. from  the axis, the res to rin g  torque will be T w here,

T = 30 P pounds inches

If the tilt is such as to take all the a ir  bearing  c learance  of 0. 010 in. on 
the edge a t a radius of 46 i n . , the tilt would be lim ited  to

10 x 10 2 . 1 8 x 1 0  4 rad.

9 -4The magnetic tilting  torque at this angle is 3 x 10 x 2.18 x 10 lb /in .
If the ro to r is just res tra in ed ,

6. 55 x 10' 2 .2  x 10 pounds o r 10 tons
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A minimum preload of 20 tons was considered justified  on the b asis  of this 
calculation. The re su lts  of subsequent te s ts  a re  reported  in an a rtic le  on the bearings.  ̂
In that rep o rt it is shown that the preload was increased  to obtain a h igher axial s tiff­
ness of the bearings so as to ra ise  the frequency of the tilt v ibration of the ro to rs  on 
the bearings, to a t le a s t 22 cycles p e r second so as to avoid any resonance with the f r e ­
quency of ro tation. This se ts  the minimum load requ ired  at 40 tons.

Conclusion

As in the M ark I design, the s tre s s  concentration at the head of the ro tor 
fixing screw  leads to very high local s tre s s e s . The screw  has been made from  a high 
quality stee l alloy and was subjected to magnetic c rack  test before acceptance. Under 
these c ircum stances the screw  can be re lied  upon to withstand all norm al loads. If it 
is ever subjected to the 400 ton fault load it would be necessa ry  to rem ove the screw  
and subject it to thorough c rack  te s ts  before it could be re lied  upon fo r fu rth e r use. In 
such a case  a new screw  should be used as a m a tte r of safety and re liab ility . In any 
m odification of the designs it would be im portant to strengthen the screw .



16

R E  F E R E N C E S

1. HIBBARD, L. U. : "T he C a n b e rra  H om opolar G en era to r, " Atom ic E nergy
(A ust.), Vol. 5, No. 3, p 2, 1962.

2. INALL, E. K. : ’’M odifications to the C a n b e rra  H om opolar G en era to r, "
A tom ic E nergy  in A u stra lia , Vol. 8, No. 2, p 2, 1965.

3. BROBECK, W. M. and A sso c ia te s : "Review  of the H om opolar G en era to r
P ro je c t a t The A u stra lian  N ational U n iv e rs ity ,"  R ep o rt No. 112-1-R 1, 
May, 1964.

4. INALL, E. K . : "T he M ark II M odified Coupling and R o to r C en tering  R eg is­
te r s  fo r  th e  C a n b e rra  H om opolar G en era to r, " A u stra lian  N ational 
U n iversity , D epartm en t of E ngineering  P h y s ic s  P ub lication  E P -R R  5 
A pril, 1967.

5. PETERSEN , R. E . : S tre s s  C oncen tra tion  D esign F a c to rs  (John W iley &
Sons, 1953).

6. ROARK, R. J . : F o rm u las  fo r  S tre s s  and S tra in  (M cG raw -H ill, 1954).

7. INALL, E, K. : "B earin g s  fo r  the R o to rs  of a 500 M egajoule S torage G en era­
to r , " to be published in the P ro ceed in g s of the Institu tion  of M echani­
cal E n g in eers , Vol. 181, P a r t  I, 1967.



P u b lic a tio n s  by D epartm en t of E ngineering  P h y s ic s  (C o n t.) R2

No. A uthor
F i r s t

T itle  P ublished  R e -issu ed

E P-R R  10 B rady, T .W . A Study of the P e rfo rm a n c e  June, 1966 A pril, 1967
of the 1000 kW M otor G en­
e r a to r  Set Supplying the 
C a n b e rra  H om opolar G en­
e r a to r  F ield

E P -R R  11 M acleod, I.D.G. In stru m en ta tio n  and C ontro l O c t. , 1966 A pril, 1967
of the C an b e rra  H om opolar 
G en e ra to r by O n-L ine C om ­
p u te r

E P -R R  12 C arden, P .O . M echanical S tre s s e s  in an J a n .,  1967
Infin itely  Long H om ogeneous 
B it te r  Solenoid w ith F in ite  
E x te rn a l F ield

E P -R R  13 M acleod, I.D.G. A Survey of Iso la tion  A m pli- Feb. , 1967
f ie r  C irc u its

E P -R R  14 Inall, E .K . The M ark III Coupling fo r Feb. , 1967
the R o to rs  of the C an b e rra  
H om opolar G en e ra to r

E P -R R  15 B ydder, E. L.
L iley, B .S .

On the In teg ra tion  of M ar. ,1967
"B o ltzm ann-L ike"
C ollision  In teg ra ls

E P -R R  16 Vance, C. F. Sim ple T h y ris to r  C irc u its  M ar. ,1967
to P u ls e -F ir e  Ign itrons 
fo r  C apac ito r D ischarge

E P -R R  17 B ydder, E. L. On the E valuation of E la s tic  Sept. ,1967
and In e la s tic  C ollision  F r e ­
quencies fo r H ydrogen ic-L ike 
P la sm a s

E P -R R  18 S tebbens, A.
W ard, H.

The D esign of B ru sh es  fo r M ar. ,1964 S e p t. , 1967
the H om opolar G en e ra to r a t 
The A u stra lian  N ational 
U niversity



Copies of this and other Publications (see list inside) of the 
Department of Engineering Physics may be obtained from:

The Australian National University Press,
P.O. Box 4, Canberra, A.C.T., 2600. 
Australia.

Price: $ A 1.00

Copyright Note: Reproduction of this publication in whole 
or in part is not allowed without prior 
permission. It may however be quoted 
as a reference.


	Blank Page

