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EFFECT OF RAW MATERIA],S ON LAMPBLACK GRADtr CRAPHITE PROPERTIES

G.  W.  More l l i  and  J .  F .  Raksz¿rwsk i
Techn ica l  Dcpar tment ,  A i rco  Speer  Carbon-Graph i te

A D iv is ion  o f  A i rco ,  Inc . ,  S t .  Marys ,  pcnnsy lvan ia  l1g57

i r t roduc t ion

Ar t i f i c ia l  g raph i te  g rades  based on  la rnpb lack
: re  used fo r  rno tor  and genera tor  b rushes ,  r ings
a: rd  sea ls  and o ther  app l i ca t ions  where  a  f ine-
:¡ained rnaterial is required. The larnpblack is
' ca lc ined"  

to  reduce b inder  dernand so  themater -
ral can be baked without excessive shrinkage and
breakage.  Ca lc in ing  is  accompl ished by  ho t  mix -
ing the lampblack with either tar or pitch, form-
i:rg into suitable shapes for handling ease and
baking to carbonize the binder. After carboniza-
t ion, the calcine is mil led to a f ine powder and
hot rnixed with pitch and other addit ives. The
mix is molded into plates or other shapes, baked
and f inal ly graphit ized

Each rnanufac turer  uses  a  g rade (o r  g rades)
o f  la rnpb lack  tha t  sa t is f ies  the  process ing  re -
quirernents of his production techniques and re-
sults in f inal grades having the appropriate prop-
er t ies  requ i red  fo r  each app l ica t ion .  As  w i th  a l l
i -ndustr ies, raw rnaterial costs and property
changes force the evaluation of cheaper and dif-
fe ren t  raw mater ia ls  to  de termine i f  cos t  sav ings
or property improvements can be obtained. This
work  descr ibes  the  eva lua t ion  o f  a  lower  cos t
therrnal black in lampblack brush grades. In
addit ion, the use of a resin rnodif ied coal tar
pitch binder was investigated to determine i ts
e f fec t  on  phys ica l  p roper t ies .

Raw Mater ia ls  and Process ing

Two b lacks  were  used in  th is  work  as  shown
in Table I.  Black B, a larnpblack typical of the
k ind  used in  b rush  grades ,  had an  o i l  absorp t ion

b lack ,  B lack  A,  had an  o i l  absorp t ion  o f  4 .8  gaL-
I o n s / 1 0 0  l b s .  T h e  t a r  l e v e l  w a s  4 3  p p h .  T h c  t a r
and black were rnixed in a heated sigrna blade rnix-
e r  and fo r rned in to  rods .  The rods  were  heated
rap id ly  to  carbon ize  the  b inder .  A f te r  ca lc in ing ,
the rnaterial was rni l led to a norninal 200 rnesh
s íze .  Three p i tch  mixes  were  prepared f rom the
two ca lc ines .  Ca lc ine  A was ho t  rn ixed  w i th  48
pph #30 Mediurn pitch to forrn Mix Ml. Two rnix-
es were made frorn calcine B. Mix M2 was made
wi th  70  pph #30 Med iurn  p i tch .  In  Mix  M3,  one-
half of the pitch was replaced by a phenolic-fur-
fural resin mixture. Total binder level in Mix
M3 was virtual ly the sarne as Mix M2.

After rnixing, the three mixes were cooled tq
roorn ternperature, rni l led to 48 mesh size and 

\

b lended.  Each b lended rn ix  was rno lded to  l0 t '  x
4 t t  x  Z- l lZ t t  pLates  a t  a  var ie ty  o f  mo ld ing  pres-
sures  to  ob ta in  a  ser ies  o f  g reen dens i t ies .  The
green p la tes  were  packed in to  saggers  w i th  sand
as the support ing mediurn and baked. They were
final ly graphit ized in an Acheson furnace and
tes ted  fo r  g raph i te  p roper t ies .

Experirnental Results

Graph i te  apparent  dens i ty  i s  shown as  a
func t ion  o f  g reen apparent  dens i ty  in  F igure  I .
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s a l l o n s / 1 0 0  l b s .  T a r  l e v e
cá lc ine  mix ,  was  109 pph.
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GREEN A,0 . ,  9  /cc

of Raw Materials on A. D.F ig  1 .  E f fec t

Black B produces graphites having the highest ap-
parent  dens i t ies .  When res in  i s  subs t i tu ted  fo r  a
port ion of the pitch binder, the graphite apparent
dens i ty  decreases .  These e f fec ts  a re  due pr i -
rnari ly to the weight loss during baking as shown
in Table 2. The plates made frorn Mix Ml ex-
perienced the lowest weight loss during baking
because o f  the i r  lower  p i tch  leve l .  When res in
is substi tuted for a port ion of the pitch, weight

loss during baking increases because of the

TABLE 1
BINDER LEVEI.S

Calc ine Black

Oi l  Absorp t ion
of Black

g a l l 1 o o  l b s
Tar  Leve l ,

pph
4 3

1 0 9

A
B B

4 . 8
t z . 7

¡4iI
M I
MZ
l \ /f?

Calcine
A
B
R

Pi tch  Leve l
pph
48
7 0

Resin Level
pph

0
0

34 .4
of .  12 .7  ea l lons /100 lbs .  Tar  leve l ,  used in  mak
ing the The thermal



T A B L E  2

WEIGHT LOSS DURING BAKING AND

GRAPHITIZATION

%  W e i s h t  L o s s
G r e e n -
Baked

l 0 . l  |  2 . 3  |  l z . 4
r z , 5  |  z . r  I  14 .6
t 4 . 5  |  2 . 7  |  r 7 . Z

Baked

Graph i t i zed

7 1

z . l
2 , 7

l ower  cok ing  va lue  o f  the  res in .  These

ef fec ts  a re  re in fo rced by  the  vo lu rne  changes
dur ing  bak ing  and graph i t i z ing  as  shown in

F i s u r e  2 .

duc tor  o f  e lec t r i c i t y  than the  b lack .  Subs t i tu t ion

of  res in  fo r  p i tch  inc reases  res is t i v i t y  (MZ versus
M 3 ) .  S i n c e  r e s i n  c a r b o n  d o e s  n o t  g r a p h i t i z e  a s
wel l  as  p i tch  carbon,  i t s  res is t i v i t y  i s  h igher .

F lexura l  s t rength  is  a lso  a f fec ted  by  arnount
o f  b inder  as  shown in  F igure  4 .  H igher  p i tch

leve ls  (Ml  versus  MZ)  resu l t  in  h igher  s t rengths .
Subst i tu t ing  res in  fo r  p i tch  (MZ versus  M3)  de-
c r e a s e s  s t r e n g t h .
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Volume shr inkage is

M 2 .  H o w e v e r ,  M 3 ,
por t ion  o f  the  p i tch ,
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F ig .  Z  E f fec t  o f  Raw Mater ia ls  on  Vo l .  Shr inkage

When p i tch  is  used a long as  a  b inder ,  vo lume
shr inkage genera l l y  decreases  a t  h igher  dens i t ies

and the  s lope o f  the  curve  is  negat ive .  As  res in  i s

subs t i tu ted  fo r  a  por t ion  o f  the  p i tch ,  the  s lope o f

the  shr inkage-dens i ty  l ine  changes f ro rn  a  negat ive

va lue  to  zero  and,  as  shown fo r  very  h igh  subs t i tu -
t ions ,  to  a  pos i t i ve  va lue .

E lec t r i ca l  res is t i v i t y  i s  s t rong ly  cont ro l led  by
the arnount and type of binder used in the rnix as

s h o w n  i n  F i g u r e  3 .  A s  b i n d e r  l e v e l  i n c r e a s e s  ( M l
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F ig .  4  E f fec t  o f  Raw Mater ia ls  on  F lex  St rength

Increas ing  b inder  leve l  in  the  rn ix  i . rc reases \
t h e  s c l e r o s c o p e  h a r d n e s s  ( M l  v e r s u s  M Z )  a s  d o e s
the  subs t i tu t ion  o f  res in  fo r  a  por t ion  o f  the  p i tch
(M2 versus  M3) ,  as  shown in  F igure  5 .  Upon
graph i t i za t ion ,  res ins  fo r rn  g lassy  carbons  wh ich
are  very  hard .  Th is  i s  re f lec ted  in  the  resu l ts
obtained frorn M3.

t.30 t.40 1.50 r.60 |
G R A P H I T E  A . D . g / c c

o f  Raw  Ma te r i a l s  on  Ha rdness

The resu l ts  o f  the  work  p resented  here
show tha t  one can produce lampb lack  grades  w i th
a  var íe ty  o f  p roper t ies  by  vary ing  the  type  o f

b lack  and the  ra t io  o f  res in /p i tch  used as  b inder .
Thus ,  i t  i s  poss ib le  to  des ign  a  mix  to  p roduce a
graph i te  w i th  spec i f ied  leve ls  o f  phys ica l  p rop-

e r t i e s .

comparab le  fo r  Mixes  Ml  and

conta in ing  res in  in  p lace  o f  a
does  no t  shr ink  as  rnuch.
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F is .  3  E f fec t  o f  Raw Mater ia ls  on  Sp.  Res is tance

v e r s u s  M Z )  e l e c t r i c a l  r e s i s t i v i t y  d e c r e a s e s ,  p r e -

surnab ly  because b inder  carbon is  a  be t te r  con-

i i l i l i l i i r ¡ : , i l l i i i

:

,/

l 9 o


