;4;/% /55 5] b0

AR 2 69 D:ﬁ@ﬁ’*%?ﬁiﬁﬁ(ﬁi (1) | 1069

By, HREOBEEAE A VI ~OEITVORT ‘Table 1. Chemical composition of steel
. WBTERINLWEBMOBE R 2 RRITDDOTHA : tested. (%)
S g 5 / o | s |mn| P | s | cr | Mo| v
Mgk RFE 2 0°0097% UTHRMU T Fe-CE&EHEZ ’

YY), MRRIREOER G, MREOEELD S ‘0'80‘0'30‘0'2310’010‘ 0°010) 181 | 0725|008
NE—BWEL, RRSMAMEROEEMT Vv F ~ ‘ ' . :

&:J:[:?“L/T’ LEEERD 7 — £ OO R 3 P Z T * © Table 2. Commercial names of reagents k
¥ Br, FRRIETE 5*&%@@@@&5&%»% b : tested. .
. oo - —T
w ' 3 8 o - Lipon F : Salat
- : © Monogen W New bieze -
»1) G. W. Miues, G. M. Leax: Proc. Phys. My pet , Emarl S
Soc. 78, 6, p.1529 . = - Wonderful K . Acron
2) P. Fevrtuam: ‘Acta. Met., (1957) 5, p. 97 ggl’-,gnber L. ' , gletfh
Nissan Soap Telstar
. . High top: Lipon P
A o _ Blue delux Emarl 10 -
" - (190) PHEHOBPRI|MYPICDONT , _ o
‘ : EESTC G R ‘Table 3. Reagents which have effect to attack
ABRFEA - O UM - (UTES - Tigs—  srain boundaries.
Grain Boundaries Revealing of Commercial . - - .
Quenched-Tempered Steels. : name \ Weiting agent in it
Ryosuke Hoxwma, Hirosuke TaBE, Lipon F “Sodium alky! benzen sulfonate
Tamao Yamasaita and Koichi Kupo. Monogen W | Sodium alkyl sulfate
) . S . Emarl S Sodium alkyl sulfate
o 1. %% = © Acron Sodium alkyl benzen sulfcnate
w OB MBBEC ISV TR 2R T 5 T &g, &N

OEE BRI, RAHN») OB, &5V %. Ub UHEESORT — 27 74 MRF (SRS
‘m%ﬁg&%%h§®ﬁ%mtmkmfégﬁckf& t@x)%%%mﬁb?wﬁ,~ﬁm%%@%ﬁ&%%
I ‘ BREETH.

o * — 17%4Fh&%?®oﬁ&tb
TBREZOMD B HDH, ChdDOTER
%ﬁ§##bﬁﬁmﬁ%1,ﬁﬁ%ﬁﬁmi
DHECENTEDEEPELLN. ZTTH
AW RER L THECRIA 2HR DT HENME
ﬁgﬂfpz.%@%%ﬁm@ﬁﬁ®¢mi
FEEFIDD2RMU T, MR 2ERNTER
LE3 2 WD THS. 3 IRAZHEEICE
Ty, BALERZHER TACL TR
b TW5.

xﬁ&f&ﬁﬁﬁ@ﬁ%%%%tﬁbsﬁ
AW, WEFECOVTHZRUIRER 2 Mo
T3, 2ODICHRORERERORYE%Z
FEEEER E U TERRORCRML, RA
BAECHEOHS O RBIHUIL. 5T

a :'Heat treatment—Spheroidized; 8$0°C -40 min-water quenched; COEEERERLI 2, 30®R s I % i
Etched in picral. (x400) . N .

. b.. Same specimen as(a) Etched in picric acid-water- pron F Uiz, ‘
solution and lightly polxshed (X 100) ’ 2. 3 > N e \ s

c. Same as(b). Re-etched in pu:ral and lightly polished. (On- " Eﬁﬁﬂb&@gﬁ)‘i;ﬁ( 26 —C?)‘_‘_’tﬁ
ginal %100) , KR % R b T RBRCER U 4 EiR

d. Heat treatment—Spheroidizing; 900°C—40 mm-water quenched, 1 . _
Etched in picral. (x400) . : Tablel DL t\iﬁ%ﬁi\ﬁ'%%zi j’?f.lgnx

e. Same as(d). Etched in picric acid- water pron F “solution 20X 10 mm@ﬁmﬂfﬁﬁ'ﬁﬁ‘}%%&, 850 C
and lightly’ pohshed (%x100)* . Z1+5 hr 55, K2, PO T

£, Same as(e).  Re-etched in picral and hghtly pohshed (%100)°

%ﬂﬁ E S A | i\h_/;“)"CL\ . Coft
Photo. 1. Photomlcrographs of forged steel with ,
»wmwmmmofTwm1 R M@HEE@,ﬁEK%Eﬁﬁ%ﬁﬁcb

LEE%ﬂTPEﬁﬂE7U/@KEﬁ¢K
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1070 o # X @l B 5L (1965) B5E

BWEFdooiizhRRIBED L. 7 _
NEIAXVF 28029% gtefafiv sy v o - -
BKBR2HALTH 1Smin AT 2
{2305, HOTEMT VI 8 2 ER
CHEOTEMHEST 2 2 shbis b
eDTLLRANEDNTL 5. chTlg
KRR OVEOTOEDT, fxRHrx 5
CRERE Y VBTV 3 — v EKRRTY 1 )
minREL, HOTKR GHET5 220z #
el f O RAPHEECEDA ;.
5. CHBIVEXDVF~2F 414 MpBEEE
REOBRZHS CEDTE 3

BN 2 EHOBREE2E L T2z L 50
#l% Photo. 2 1TR%. cﬂ;b Table 3
DWHIPBA Z2BO TR D 3 T & 25D b
5. TNLHHEIOBEICONTRERL Tair

Heat treatment—Spheroidized: 650°C-40 min-water. quenched. . %%&i%fﬁbflj\ § < &maiﬁiﬁ}ﬁﬁj L TOR
Etchant—Picric acid-water-following reagent solution. (x100) MRS 2D, BEMNKAS L BT B

N Emenl.  § ppenf. o MonogenWw. BB BEAD B TE S, BARDRE
Photo. 2. Grain boundaries attack effect of etchant = Z2-LUTHBEREEBMERE» < 5598, 8
containing reagents. Photomicrographs of BULHBTERLTV. Lo TI1I ROBE

forged steel with composmon of Table {. BRI 2 Y KB A, Table 3 ®

HRID E N 1 BB 2K 0°2% Wi L 12 %
Table2 ®z & %ﬁméﬁ@ﬁﬁiﬁﬂ%%ﬂ%mﬁmmf B OBAEGIGC Lo,

BLTHI. . , 3. FEREEMELLZRR
ZOFEE, Tmm3szé@mhﬁ%ﬁb?®mw -8l AN OBEORRE RAZIND, WEZIND) : »
Bhid B L ENDHOT. , 1) B0 WREEECHER s 15 SBEEA o — Ve ‘

Photo. 1 @ Table ! E‘Zﬁ”@ﬁﬂ?ﬁlbf:ﬁif{&ﬁ % [ B SR DBE S 0~ VEEHE XA
CHUTIA R T ORZHENIFER 279, 850°C 4k WBBORHBECIHEWDHY, v~ VEBECEHNH TR
A O 900°C KK L T B R O & B AEE & E35. COENOKEH»ABEELERL TEEST S
ﬁt79/@7w:—w%ﬁmfﬁﬁ?5&%ﬂ%ﬂa_ ermmasmct<&% %mm“ﬁﬁbm Bl A

s
4
Ist Etchant: Picric acid-water-Emar! S solusion.
2nd Etchant: Picral.
) X100 (1/2) a. A section of forged steel roll surface crack (x100)
f £ d steel b. A section of hait-cracks in tining roll, high carbon steel with )

Photo. 3. A Sectlon of forged ste 1'0% carbon content. (x100) )
roll Surface crack. Grain boun- c. d. Sections of forged steel quenching crack. ‘(X 400) ~
daries are attacked by the etching e. f. Sections of hair cracks in die block. (x100)
method. Photo. 4. Sections of several cracks.
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CHEEUIIKBERRBEEZR L IZ S OTH

OB, B, BMEOMENER LN TR

{é/ /se'a/g;';,/;a{éé;j, S 2w 26 ~19% 2
Ya) 9, O f20. [ PE

HAGMmaE 9 B#EAasEATE (1) 1071

Re@EOTHELS>TVS. ZOREWIHAN 2
Photo. 4-a 1Cxi$

ii ) Photo.4-b X » v ¥ AwHE s
s C 1°0% OEKRERBMe —vORE

5. REAEBERPFEHATI LY, #Hh
BRI 2E2TWB L WD 5. ‘
iii) Photo.4-c, dix Table! B4
T 850°C KEEA B U B Bl gy
He2nRS. To%s, REISNAZNTH
B9, Tl —BRARFENOELABELN
5.
iv) Ni-Cr-Mo# sy oo B v& Fi 7 Ff ¢ 1<
BEMBTRAAFELE U 72K ER/R [ % Photo. 4
-e, T WRYT. cofs, Bhadch
HNEEDITWVS. .

3-2 MBEFEOERRDNLAHTE D UTO
REZ o

WM CERNEORTIERYEVE L
Bha. Tzl KREOEBSM&TIRE

546mm, HUGFLEZE 100mm) 22, Z
OEE» L ALFICHE>TONEDCE L%
Ko THz. ZOFE % Photo. 51CRT .
aRXERL D 5mm, bIXFEFI H10mm
ORBTHTRE v VT34 MEBRTH
b, REARBECTHRAZHBECHEDOT LN TR &
AP 15mm ONE X DPROFAE TESA F4 HEE
Thbh, FERETINAPHBTREDbL 212, Z
¢ 65°C -5hr &4, 15°C /min THRHET 3, WHWO
2B 2 s ol AR RE PR LI T B,
RABHEBCEDLNIZ. ZOKR%2c, d, e, TR
3. Photo. 5 X bhu—EE»LHOFUCHI LI
BOTHTFMNARE L BOTHL a5,
BEMORA 2RO ITHEAKR, BEHECOWTHA
U, WIROKEOHHIOWRMB AN TH % C & 2Red D
7. FRCOBAEPZFALTCHEBEOSNONE 2 8%
U, MA#EOhy», RREL»2HEL. BECLOBE
EREMALT, BMEEA R —VORED b HOKHE D
TOREDOEMZRD 1. ’
L' ik ‘
1) BEBEBHS: JIS v KT v 7 - 8, (1964)
p- 83 :
2) J..B. ComeN, A. HurrLicH, M. JACOBSON:
Trans. Amer. Soc. Metals, 39 (1947),
p. 109 .
-3) G. A. Dreyer, D. E. Austin, W. D. Smitu:
Metal Progress, 85 (1964) 4, p. 116

- Photo.
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1st Etchant: Picric acid-water-Monogen W solution. (Xx400)
2nd Etchant: Picral. o
a . Position of 5 mm under the surface.
b. Position of 10 mm under the surface.
c

. Position of 70 mm under the surface after emblittled(600°C-5hr-
15°C/hr cooled). .

. " 4. Position -of 120 der th £ fter emblittled(S
B DT, MRELE b EE - IO R AE | asos(x:).on o mm . under the surface after emblittled(Same
TRERDOTL B. ZN2HHhDET2DIC e. Position of 150mm under the surface after emblittled(Same
s e UTRBEEERBA S - (EE e

£ . Position of 5mm from the center hole surface after emblittled
(Same as C).

Grain size change from surface to centre of
forged steel roll with diameter of 546 mm,
inter hole diameter of 100 mm and composi-
tion of Table 1. :

(191) 2SHEONI,Cr 28T HBERERSE
WO EWHNEICDNT . '
GROPHIME: & METTRCE T HE—1)
ERBMEHET I o

THOEA %  AMED - HIREE
On the Machinability and Microstru-
cture of Low Carbon Construction
Steels Containing a Small Quantity of
Ni and Cr. ' ;
(Study on machinability and minor alloy
elements steel— 1)
Dr. Toru Araxi, Shigeo Y acur
and Shiré YosHIMATSU.
1. #& B
 HBEAEREMCHERMP LU TEEIN TS &
Ba#E Ni,Cr 200 RBBCEL TR Z0ERAME
BRSSO WTT CRBEREN ZSh THEDD,

U UBFEEBE I 5 LB MO WM s 1T

THEBLEDOHBC O WTIREFERHE, &&Ms oY
Mic U TER FEFOREE L 2 3B Pisv. I
U Z0EABNEMH» L R C—REFRBES ol
COVWTIRE DBELBRINEIRETHS .

AEBCIRAEREOR BT OV TR DI H®
Blas, BHECBIETHE NL,Cr o 8ion




