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British Patent, No. 583162

(1940)

J. W. Freeman et gl.: Sympo-

Brinell tardness number

sium on Plasticity & Creep of

Metals, ASTM, (1949)

W. C. Bigelow et all; Proceeding

ASTM, Vol. 56 (1956) | P )
. ' 3 456 7 8 9 /A

A. Taylor et al.: Journal of the TiHAI+Nb, atm %

Inst. of Metals, (1951~1952),

(1952~53), (1954~55)

las solution
treated )

1

T 56 735903 4567630

Wi

TivAl+Nb, atm. % TitAl+Nb, atm. %
Fig. 7. Comparision of aging hardness between Ni-Cr

and Ni-Cr-Co alloys.

N. J. Grant et al.: Jaurnal of Metals, Feb. (1953) ‘
& Nov. (1954), July (1957) 7) W. Betteridge et al.: Jourmal of Metals,
F. L. Ver Sayder: Trans. ASM., Vol. 45 July (1957)
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Factors Controlling the Graphitization ét Subcritical
Temperature of High Carbon Steel (Part—2)
(Study on the graphitization of high.cérbon.steel—fl)

Naomichi Yamanaka, Dvy. Eng. and Kunio Kusaka

S'ynopsis : . ,

" The authors studied other factors controlling the graphitization of high carbon steel at

subcritical temperature in sequence of the first report

(Tetsu-to-Hagané Vol. 44, No. 10 p

1180). The results obtained were as follow: .

'(1) Cold deformation had an accelerating effect on graphitization and compressive forces

were as effective as the tensile strength.in promoting graphite formation.

(2) The heating at 870°C and furnace cooling after cold drawing inhibited markedly the

graphitization on subsequent heating at 650°C.

(3) Hydrogen, when used as annealing atmosphere at 650°C, had a stabilizing effect on

the carbide and inhibited graphite formation. Nitrogen atmosphere and vacuum had no effect
of stabilizing carbide. ’

Cast iron chips used as packing material caused a less graphitization than nitrogen

atmosphere or vacuum.
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I. #

EFE DITHHRICE W T RS LT Jix 3 hnEiRE, M
%, S ITECHE LI O>VWTHE LA 44 b
DFFEEEX 650°C WKW IRATHHZ &, -4
Blid=nvF oy 4 MREOLOSEIMEEESRLAE
<, =3I 4 PRI NI oERKILE X 24 P

o

o‘fiﬁéﬂﬂiﬁ:@é N, BRI TEOREVWLOIFER
SMEASEONTH D T L BB . CRIRE[ED5nT
SEEHEMTOME, 3N T%OENE, et
QOB LT THET 5.

o 2 & & %

(1) BRMIOBEDOEE L ST

WHMTARBEERET D 2 IE L L vmbhis

BEODCH B, BRMITIEAST 5 & BSHEE LS
MElko=2icin by, WEERICS WL T 55 G
b, ERBYEAOKELEL STV, BEMTE
55U CBBRISH & B 7865 & FERBIG /12 B3 7o 8R4 C
BEMURERRICERRET 55, &5VIEMTES 2
=7 BEm I B ERRICERLEZEETE DL
%2 T IV BENETERT b ER AT/

LTETEMAA B XCT ) AVERCOVTOEREFT
272 Fieb LER(LEES 2T o/ 136 AuEX D10

XIORAA ZMERL Sk 1/2 BSIERE L T8tk s 2
A BRI T 650°C X 100h mEhA 7o/, %+ ORI
Photo. 1 @ 1A, 1B DOWfi~v 2 vificR 3 < B
BRIEDV B U B L EITL 7. Esfikibi st e To7
136 8 F OWFE R BRI 10mm F — iz T 3000 kg o
CREEZNTCEREZEE LD, Zh 650°C X100hjn
BTV RLERIIE O < & o Mile BE L. £ 0k
_ R¥X Photo. 1C, 1D ERE T CIREORAEIX
BHEVZCHAERT 2mm BEOHSZWHUSLL
BERORAEL WIS HD, BELY ommiES i s
L bR X AL S LIS T RO RAIIE & A

1C GS-273 )
Photo. 1.
1A, 1B: Macrosections of specimens compressed
to half height and heated for 100 hours:
at 650°C.
Longitudinal seetion of deformed spe-
cimens with Brinell impression as heated
for 100 hours at 650°C.

X434

i
Q.S -252

1C,1D:

ExLli5.
DEEFERICHOHEE 2B BB LB & L
TIHEHL, LBt es0 GS-9 @ 8¢ WA LH
RCTEER Y BEEIE LD, ZDLEDOHEN 66kg/
mme, {# 30.5%, 0 0% THot. T OWETEHE
F % 650°C X34h mnZAL, £ DY 40% DB DK
A gL L 720 Photo. 2C iR Fan< 245 FE 04459,
ERL, BAMLOREINDZLEZRT. IHITEHES
VEERIR(LEEGR T0 723 & 1 9 mmfg X 808k B A VR AR
L, RURBESE 10mm 2 CfiFan T2 i BB ET I T

EI N ¥ 0 B R N Ay HXES ) ) 11 -

kL, 650°C X100h hp#A 2T\ HtliE @ < 7 = ik

wFEL7z. Photo. 2A, 2B BFoEREST T L0

THIFIITOBICGR N E 5 3 5SS 3 X OERERSH
Z 3T HNAOES T BES VL UES L FEL7ops
FULERICIR S BRI S AL BRI R S s v, L
7o D3 D CHEHEIC NG BRICH L Rk B8t 2 (RET 5

Table 1. Chemical composition of tested steel.

Stee Chemical composition (%)

No. T I T - sol._insol - Remarks
C ! Si |Ma| P | s | NijCr|Cufsa |5 [0 |sa1]sn,

GS-252/ 1°06 | 0°25 | -44 | 012 | -015| tr | 02| tr | -o0a | -012| -002 | *014 | c00s | CQmpression
-253| 106 [ 0*26 | <48 | <012 | *015 | tr | +02| tr | -004 | *010 | *001 | *O11 | *013 | ditio
-2731°00 | 027 | *45 | +010 | *012 | tr | -02 | -04 | -004 | *006 | 002 | *008 | +014 | Brinell impres~
- 9109|020 41! -010]| +012]| tr tr tr tr | *033 | +005 | *038 | -005g| Siom test
~23111°02 1,029 | 46| *OlL | *0L3. tr | &r | tr | +003.1 017 [ =002 | *0I9 | 010 | porgil® foot

0 -172/0°98 | 0°30 | 46| +010 | *010 | tr | -02 | tr | -004 | -011 | -004 | -015 | -028 | ditee

.
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28  GS5-172

3.

d(2)

GS-9 x300 20
650°Cx34h ,
i Pheto. 2. .
2A and 2B: Sections showing effect of strains on
graphitization of the cold bent specimen heated
for 100 hours at 650°C.
2€C: Microstructure, longitudinal section
of the tensile-tested specimen at 409, reduction
of area. '
2D: Microstructure of graphitization
appeared in high carbon steel strip for metal-
cutting band saws.

T EBBEL DI, EINTIRASRB LA RE Y

DLERTTREBELTHHIB EDOT & X VETELE,
5%k, 5158, FEHE EHEOMME D TFAEMIETS &
BHESVHLUB L BESNDEVWS T EBVED.
Photo. 2D X RIFIE fic Bbh 7= B4{mko—
HlaRLiboT C 1906, Si 026, Mn 0°32,

*300(25)

ZREALL LITBL B, L OBRO RIS
(T BB EEET B c oW T ERB oM. Tk
LM EEHE LTER L& 68134, -24, 7
DT IRk LEESEE 106 ITMI LTI N% 8¢ W5l
HREANTLL 724£780°C 35 XY 870°€ T Lhn#EAL T
gL, DX 650°C x24h DANENE £\ EEANTH
BEAWICE DR, T OmRE Fig. 1| (A) TR
FI0< THDT 780°C- X 1 h B F75 2 Ll 82T
BARERIERL, F7 870°C X hhpghA {707
HORIELA EBINIRIFE LB, T BE T
HFOTH AT D LALLM 5 LR RImIO
BICERET 5 LF 2N HIIORBKO—HZEIT
LTBMAORERFRLE LD, T OHRIIEREL
MBEEOEEEATHS. LBFIROER 21k
FEREEVIES 12D W THIFO7EST ORI
(B) RTINS, 8¢5 IHMTHRICZARSLL ki nEh
% & 650°C X 100 b i OWEE bk & 70 ) BAAHT
H 344 5. Photo. 3 13 GS-196 I\ T ORfE <
s oife w5 780°C X2h PG AE 2L 72 D

BBHROE EOEEA XY ITHBHERDIH, FHE

T2 F 3 LT 780°C Hisfid £ & % XU 870°C 2%
DEFEDEDE 650°C X I00h B L 2846 X D HESS

B D BEXNTWS. ZDZ LIESHRMTEZT>

7o bic 780°C FTHENT 5 ETOBBICEVWTTT
CESAHSEREINTE BT L E2RL, ZO—HPEE
AL O Lo TEMICSN B DTHS 5.

(3) MBEELOEE '

B b JIETHRERILOBECOWTIETTIC
=, =OHENRD D Tl Brown & Hawkes® ¥
EHIT OV T OB IV TIMBERLCAKEZEZHCS

i . 0 (A) Made from etecimlytic iron (8) Made from sand iron
Ni 0°35,Cr tr,Cu tr, Sn 07003, #J#A Al 0°064 < G513 . o gso2w
e S s GI-2%4 ™ -
%, U Al 0°004%DILEHBEHT S 2°56mm b 5 &7 ot 1 Eh
%, 700~650°C TR BEgE 4 BT DT 06 § -
& 1 Hs' hardness s
mmCSHEEEL 2D THD. T OPRTEAE gw‘k_,x ? 5 I
AlOBERVBUALLELE: Ni O VT &8 3
N N . 70t = got
BALERELEDOLELLNDS, ThbEE | o
TEOBE OV TIEHRT 5. £, . .
14 =2 57 8 - Graphite carbon nr
MERIC B TAB LT oo 4 bkl ol e

7obDOEREEELL LB T 5L, THICXDTE
SO —ABHEEIND DD EFE X BN, 650°C D
Bt oEfTA VLU B L HIET 5 2 EHHEFL
7. LBt 106 —8¢ MG IRET> o BT

e 47—

Cotd drawn  Cold drawn  Cold drawn
SSUT E5IT<ih  ESITH
Fig. 1. v
graiphitzation after cold-drawn from 104 to 8¢.

Heated 24 hours (A) and 100 hours (B) at 650°C-

A 3. 1 { J
0P80 0P80 10%8°  TTxEC SUTAC
Cotd drawn  Gold drawn  Cold drawn

TITHEL EHTHTAE
 GTTRh  SSTTHNh SITNU0h 60T UMK

Effect of various treatments on the

BICINEC  STCxIHEC -



48 & & o

EASHFE F 1B

-3¢ 3D x4(4)
3A:  Cold drawn from 10¢ to 8
3B: Cold drawn from 104 to 8¢, and furnace-cooled
from 780°Cx2h .
3C: Furnace cooled from 780°C x2h
3D: Air cooled from 870°C

Photo. 3. Macrosections of GS-196 steel heated
for l‘Opvhours at 650°C after various treatments.

L RICE TELL BB ERIET A L2 REL,
E7c Palmer® & iR AKICKEDEET 5 & W
BOwA o4 P OIFEELBT DI LEREL T
%5..E. D. Harry SOV i 25 5010 2 VOl [ 144
DI ST AR ML S U TREIRER, MKk ER LT
HEZBWCHBREZT o, Tok %mﬁﬁzﬁioﬁ
ZEMERN AT L TEMOLEES BT B,
:u@%ﬁiﬁﬂmeihmm%géﬂt®m%ﬁbt
WICTHEDEROMEC L5530 THD, Pkl 0GR
TEMRESS B ABLIET B3R EE T HRDELT
W%, E7c Dennis® [IEEHATEO EEALICBI L T ER

T CBILEFESPER L2 RET SDRRVWHLESB L
WEHREEL, Ei@z;wﬁm¢f®mﬁ#§ﬁ¢m
ﬁohmwkbfi&mﬁﬁww%bab<ﬁw

MR TWB. uiﬂiﬁmégbhh%%mmﬁ%mﬁ
DREBTHEPEINPEELOZTHEIHHDT, EED
mmﬁ}@ﬁ%m%,gm,ﬁgiﬁwﬁbbitﬁﬁ,
47 A BFTIBP T 2754 L OB 2727, et
HSRRERZRAVTHERE 30T 11¢ EHMITLT
870°C X DK L T2 7 w4 MABIC Lo d D &
CHARILBEST 2 fT0C 109 KT L 2% 8¢ T8k
L2270 d DR h OFRELHRITT 650°C X
100h OHpEE {727z, BEZREMIEE A Y P2HwWT 1
~5xX 107 mmHg BETTV, * 7mkEBIUEEN
ARTNENERE N X D#&fizisvwT CaCly, Py0Os
CTEKRL, Cu #3k, Ti BHK (H: 054), Mg &
KRICTEHEREZBREL Hiz. 6w%xmm1m%¢®z
~w@%$m%mfmvan%ﬁﬁW%% BERL
oo EIBRBEBEPCEGE LI A ETIRLIZES IO
THBILROFEAIIIT L A ERD LDz,

A) 2T YA MREE ORNDIPE X1

HE e Table 3 wWRTMnE b O T BRK(LESNE
11¢ X30 IhTE BRI % 870°C L H kB L kb D%
FAv>7z. Fig. 2 (A), (B) % 650°C X 100h ofpEhigd
ﬁ?k%i&?mﬁ?lnww’%TL%%@TK?*'
CThNEAE % D DY RDEER < $8k £ 5 1 b Chngk
LD DOBRINIK2E, BRAH, EEH, HEd, OIF
CHEEE{R T3 5. Photo. 4 AT HES S C Bk L 7=
AFO= 7 oz RTbDOTHHE L I ABPR IR
FERTHEAL 2B DR VH U5 LW EBIMEERTA7kE
¢Tm@%ﬁo%%®“ﬁﬁ&&52mﬁ%ibﬁw

EhE XCELRPIED b DIXERN AFINBD S D

&m&&&ﬁ&%@%&w%mb,ﬁ%ﬁ§4%¢Mﬁ
Db DIFEFEDMEADIFE Tl T 5 & B4DOFEA TV

Table 2. Chemical composition of steels tested.
Chemical composition (%)

Steel No. ' :
C|si|Mnl P | s | Ni|eor Cui sn lsol. AWinmLy SAl | =N,
G-S-134 | 1*06 | <23 | <42 | -012 | +015 | tr 01| tr ! tr . -088 ! ‘004 . *062 -008
- 24 11°08| -28| -42| -008 | *010:| ‘tr tr tr | tr { -033 | -004 | -037 *0069
- 7 [ 1*16 | -35| -43| -010 | 010 | tr tr tr | tr | -030 i ‘012 | -042 -0080

- : f -1 | : | i i ;

G $-130 1°06.. 224 -a4: ‘OOS*E‘Q@Q}‘*tr tr | -0l -004 i -054 | -003 057
=173 0°98::-:28 |, 43 | *011 ; *0i4 | +01 +02: tr +004 -0I0 ﬂ‘-oos [ -013 L 017
-196 .1°02: 24| 44| 009 011 ; tr ., *02 . tr +003  -021 *006 "027 |} 021
-252 1706 ; 251" raa | c012 £r015 | tr 02| tr 1-004} 012 | -o002 014 | . -Q08
253 | 1°06 |["1476"| 48 "0f2 " 015 | tr | +02 | tr . *004 : 001 | +001L | -OI1 | 013

IS
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hardness of steels heated for 100 hours at
650°C after water-quenching and cold drawing.

S BHIgu.

B) B3 lkE o 2L

DEIC 109 »8¢wRIZIRER L & 5 ChnZiZES %
PR TEBRFFFO7255 650°C % 100 hhpEiig o Rs IIEFF
¥ Fig. 2(C) (D) o Th 5. (C) HEFE A
a%%ﬁﬁ¢Mﬁ%®@§&@%%%%?%@fﬂ§¢
INEAD D DA EEE L 858k & 7 1 BB b Dbt
ZHi2DWTW5,
BEMLDESTE LA LHIEEN DD & Th DO E
Al B35 55 LARFEOBMLIAILZR A /INE &, ok
DOBMEZITLTS L5k s. Photo:5 jiws o

MR TRT D O TREDIE OB EBEA VBT B
USBiESh 525, GS-130 1391 Al 00549 % &FH

IKFERNIBADE & DREE &V DIk

Table 3. Chemical composition’ of-steels tested.
Chemical composition (9,)
Steel No. : L e
C Si Mn P S Ni | Cr Cu Sn jsol.. Al insol Al X Al I N,
G S-255 | 0°98 *27 *10 | *011 | 015 tr 02| tr *005 *019 *002 <021 *009
-267 097 *28 *47 | *010 | *015° tr *01 tr *003 *006 *002 *008 ‘ ‘016
G S-121 *98 *32 *36 | 007 | 016 tr *02-) =02 *003 *006 - *003 [} 009 +025
- 99 119 *30 *46 | *008 | *0O17 tr 02 tr *003 ‘016 ‘003 ¢ *019 *026
-196 1-02 *24 *44 | *009 | -Ol1 tr 02 tr *003 021 - 006 | -027 *02t
- 98 1+01 *30 °48 | 006 | *018 tr *01 § 0l *004 *045 002 | 047
-100 107 =30 *47 | 007 | *017 tr 02 ¢ 03 *005 *076 *005 *081 *025
-256 | 091 *26 19 | *012 | *0i4 tr <01 tr 004 |° -Olé6 .| <002 . -018 *008
-213 | 0°96 *32 *54 | 008 | *018 tr tr *02 *005 *015 *003 ' -Q18 *013
. - i
s (A Hater quencted jrom S0°C g, (8) Wister quenched from §TIY GS-253 GS-255
heaed 10F at 65G°C P _xfifzm"miwm’ e - E - AT R
a0} B N )
gar N
St
;5360— acvum
5ok -
| Haated 100k ot 650°C
“ar in variovs atmospherz
Tast iron A Taciam Wogss Fogas ] as{m G5-255
chip Anneating atmosphere ’ Stes( Ho.
ag ) Cold drawn sram 10% 0 §9. o (O Cold drawn gz 199 20 §9
feaiad 10h 630°C
W gar.,
E ,g Lo N
Lr
<y ey
;%‘ i &
601 Heated ik at 650° o+ % :
I/n mr/ws a;mspi:ere y ?‘/T '
097 03 1)4 75 a& 07 03 am T A acwm N, Hs
acid solvble Al % chip Amealing atinosphere
Fig. 2. Effect of heating atmosphere on the

: x4 (Ja)
Macrostructures of GS-253 and 255 steel heated for
100 hours at 650°C after water-quenching from 870°C

Photo. 4. Effect of annealing atmosphere on

the graphitization.

Mo gas

T EIDKEFRMEADOL DL 0 DB EHIBL T
Wh. EZRHE LCEEFRNEOEERERT A T
GriRrEALEBEORNSILERL .

DhE=F 44 hKEER J:O(A‘F:E]@Hﬁk%@% D>
2Hbck LB THERKOEECOVWTEREIT DL
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- +2CO0+2N BRI X0 FBEMONIT XD Z{ERFT
bRs. JREEM 650°C THEBRILFEA EfThh.
CORBRIIWTNLERIC 0°5~1mm BEDOEX 4
A POEERY 2 %ET T ORS TIRIELA LB
CAEETHERCD I ONTRMESET LTV BT &3
h» 5. Fig. 3(A), (B) EHAEOEEMSBREZRLID
C OTEBL D FEICD < KON TEEMEF LTV
F7dbb NaCN-Na,CO; Vv b iz T 650°C X24h o
AT EILA NI E TETEFRBOADOEENEE
DZOESORBEMSHIEEINIDDEEZLND.
Fig.3 (C), (D) WMERERZAVTHERLEZDD
oW RRIC 650°C X 100 h i oME 2R LImd
B oC, »Find NaCN-Na,CO;p v ke THngh L 7=
La0k B HESEHL, Photo.6 v/ ofific Rt
I BB WB U B L Lk E 5.

GS-130 . GS-196 .

heated in Np gas

III. %%

o

BLEEAFER s U SRR E B THEBL L 7o iR 38
T DOWTELBILICE XE ‘H"EFHIE%@CP wHmTo

heated in cast .jron cﬁ/p L x4 (%) 220‘- x(f) %f;ag??%; e o0 @ %’;f;ﬁ;;’aff’é}”’f: ‘/0,78""
Macrostructures of GS-121, " -196 and -130 steel heated “ZM x 7 HalH-ey (O salt 205 MaClN- Kz CO; sale
for 100 hours at 650°C after cold-drawing from 10¢ 2 /80
to 8¢ (35% reduction) B |
. ' S /60
Photo. 5. Effect of annealing atmosphere on :?;40
. the graphitization. =
. 120
~ : N - Ny - - 2 'h'\/ : - / : -
'Kf‘t-:jflX@EﬁnftﬁﬁJL@ﬁb%ﬁ‘ﬂE%’C@é P 1".“3)31./ Mj 0_‘4 g,'g 77 /:6' 2:0 2'4 2"3 0 0{4 0':5; /:2 /‘16‘ 210 2.14 2.:9
Fo. EZethis J:U\gi"i:ﬁh T@bnﬁbii”‘ﬂ:[ﬂiﬂ:@xb Depth srom surface, mm Depth from surtace, mm
‘Té%§%¢MM®%ﬁkik&Eﬁ&E@%?k%m a1 © oo g 0 39
——X
. ﬁ_@ig 7 4 B IR ES L CO+-CO+N; 1T I * X 590 Halh-Nas 0y
S 3 PP & apulgly X
EOTH DD ERFR XCEERTOMBDOPEXVE S0 Baf =
SALEEEI R OE R 7B e[ st cis 27 //@EZ@J
C) Withig RS LA T Ohnsk 00 % peated 1oh ot 6507 60 Heated 101 at 657
TSR AERE LTHER LD 0, B XUBSRER N ) G255 G5BT G5 G5XT
RV THEGMES HOKOVT 870°C Aupfgssx  Fig 3 A B: f}ﬁrg; hov fsls'mit\)rzg%n NaeCO. he?{:t ei
. nou 1 INaLIN-INag 3 Salt a
O 104 =8¢ BT ETORd DI OV TR RE 650°C after water-quenching (A) and
{t#| NaCN-Na,COs v b+ (LC-3) fic T 650°x24 D ‘gld-drawn (B) o .
» D: Hardness after 650°C X 100h heatin;
hjn#h a7, BECHEZ{T . Zovv b in cast iron chips .and NaClll:Ig—
HEBREHRO O 21BEL T 4NaCN+40.=2Na,CO; Na,CO; salt.

Table 4. Chemical composition of steels fested.

Chemical composition (%)

Steel No. . — — S i -
c|si|mn| P | s | Ni|cr|ou &1sm.AMmm1m.zA1 IN,
Gs-15s | 107 | -25| -38|-012]-010] ¢+ | tr | & | tr | c010 | 00 | -014 | -coss
GS-254 | 0°90 *23 *23 | *010 |."015 | tr 02 tr *003 014 *001 *015 *003

P

R
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BHEOZE, SHMIEOLMEORE, MAFEIDY

%%OVT%%%ﬁotﬁ%izEﬁTnﬁo%®m<
TH5H.

(1) FEfEENEEERIEH & RBECBiMba{BEL
AREE, 5lik, 50E, EfE L FEoMMEb % E
INLEFTS L EMLZ{RET 5.

(2) %ﬁMI*“O#TawmuLkmﬁ%ﬁi&
S| OB WTFrbivsd 650°C - OIEITIR L To 2k %
D7 D RAET B AN N T 24T 7 W B T H T VAT

WEMBES . C0C 23 HRMTE TR0 bERE

ST TMET5BRIIE VT TICBREBEEREINT
B, ZREALL EWERT 5 & Z OO B ERhIT X
NbHLDEELLND.

(3) =7 ¥4 MREER ZOWE HIKED S D
% 650°C TN 558 OMMEEEROEE I OWT
ERSTORBRAZENVLU S L B/ EEiET
BT EpHIAL 2. BZEdE JUERPTOMBILER
mm¢®w%ZT§¢§ﬁ¢m%®%6aW&E®%%
1bZRT. R4 7 A BB TR RS LUEER
TOMBDEHE XD EHLEEICPEL LS.

#7- 650°C @ NaCN-Na,CO; #EfkigREbElh T
AL 2454 1 3 S o NEEiE A L B8 ke v b
UBLLPHIET 5T & ARKIBAL 72.

KO ICAMEORELZH TIN5 BRIHRECHE
BFT B & HICERO—E A8 Y X e SRR B 1o
BAELET. (B 33 48 AFH) '
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Heated 100 hours at 650°C after water quenching
(A,B,C,D) and cold drawing from 10¢ to 8¢ (E,F).
A,C and E: heated in NaCN-Na,CO3; salt

B,D and F: heated in cast iron chips

Photo. 6. Effect of annealing étmosphere on
the graphitization. '
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