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The Study on the Changes of Micro Structure of «-Brass Given
a Static Plastic Deformation

by
Masuzd Uepa, Fumio Sexi, Kazuo Kitacawa and Shéji Yasupa
Abstract

In the study of deformation behavior of metals, it is a very important problem to know
the changes of its micro structure.

There are many studies about the analysis of X-ray profile for the plastically deformed
metals in fatigue test, but little in static test. Then in this paper the changes of micro
structure of plastically deformed a-brass with two kinds of grain size was studied using
the method by Warren and Averbach.

The results obtained are summarized as follows.

1) The micro strain is increased with increase of the tensile strain and in fine grain
size the degree of increase is higher than that for coase grain size. The distribution of
micro strain is more ununiform in fine grain size.

2)  The particle size is decreased rapidly in the biginning of deformation and gradually
after that. Also, the particle size is approached to about 200 A in the diameter without
any effects of grain size.

3)  The dislocation density is increased from 10'°cm~% to 10Ycm=2, then in fine grain
size the degree of increase is higher than in coase grain size.

1. #

]

HREDECA DL F2se, WNEBHR BERNE ShIE RO BiEsed, HeRog
CEHBULOBARCE T B4, WHIEH2S 2 A& IV ki s e TIHEAIETE ML, SR
REDRT V7« )— FEAEDRMIFL O RUORENRRE, TROLEEEBC LT HEIR
WhY SMURD) EET, XWHCRIEOHARKFHEROILK, & 5v-iH/ NoBE, i
LA E—- 7 EOY 7 b E b - T ERMCHFEI NS5, %EOHEE—BMICIE ETREE
HEOMERHEEHMOIEIR, TRbBEVMDEND DR b - T fMlidh s, FRWLHEXL O
HEMT L EROEMOIEN DL ERCIEL T, *OMMAMNMIHEEYHO A LE> &3

R TR TORERPAE BN TR (B RS IHKKEHE)

— 107 —



108 ERRETERLE 7% 28 1973

ZRABRINTWIR, FFEEERCELIAZ ErEHYZr T2 BHRT T2
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Warren 3 X ¢f Averbach ¥ @ #/MEROEF B L U REHD FA 2 oM B0 ER > D L iIT,
O OB 21TV, TORREVHROERDE2 UET 22k - T, AFSHETicES
THEHRTFOKE X (particle size) &, ZTOHTHNOMBHV $H (micro strain) » A FRAICH
FEL32z 2WAbAKL, 230080 LicHROMEHMESE S A Lk,
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Table 1 Conditions of X-ray diffraction A—4 D~8F %f\ Table 1. 1c
Diffraction plane (200) I(mn SRTRIEEAB X > THB RS
Characteristic X-ray Co K ‘ Cu Kea o WE I XgEWRET b
—_— - - b X BT R R R A A PR R ©

Ptk e S 2T B BARRY AR A5 0
Tube voltage 35 KVP 40 KVP A AT BT, Xk s
Tube current 8 mA 15 mA B7—Y =& A, #RDT (1),
Scale factor 8 16 PRk - TRFOKE X, HHER
Multiplier 0.6 0.6 OTALEET IR, *OBER
Time constant 16 sec 16 sec WD RO BRLED D Do 7&"9’3

Ben, EEOzvRY)a—-vav
Scanning speed 14¢ ©°/min 14¢ °/min IC X - T X A5 FF fisa i B AR AT
Chart speed 10mm /min 10mm /min A AR OEL e (3) X RT
Divergency slit 214° - 1° - Stokes # O AHBEEHAVCHERLTR
Receiving slit 0.1mm 0.1mm 2o
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H.(n)+G.(n) +H;(n)+G;(n)
Gi(n) +G¥(m)

zeC F.(n) REOXEHREHRBE 7— ) =BHLZKEO 7~ = R FEH T Warren b DT
CRHERRH A KBS T 23D Th %, H, H, G, Gi ThPRIITLEZT R0 XRE
Fig s T oEmIn ek o X wiagigt 7 — ) 2 BEL - BoEEL IR 7 — ) = REBHFK
He7—) -ERERE¥TH 3,

AEBRTR, BEMInLEM NIk BiconT, HiE & e X his 2 S i o
-7 BLERACED, TThb +3° OofAY 0FES L THELAEL, thfhzx7—) =
LT F,.(n) OERRDI,

DOFK, MTFOKREILBANOTHOMEL LERMBFE Y EH T 5k, Williamson Smallman
DOYRELU XA EHAL 20

F.(n)=

(3)

L <
prCﬁf) Db @

zoic

ot ERAIEE (cm™?)

b:N—H—2XJ7PVOKE X (cm)

A c R R

D:fFokxEs (cm)

<e?>%: M TFRAEERE L s 5 BBV TS
2.2 BIRRAM
SRR 1 mm Bl s nk o- R EERNTIc L - ¢, Fig. 1 kRi$TI57%

130 THECP VML O RFEA Lk, Table2

CRBR OLERSERT. ¥, HREBAR
POl LRERNEOHE 21T 5 DM E
B LB ELEERCT R 2T T,

' AZIIRBRT &5 ok 350° C T b IERY,
Fig. 1 Dimension of test piece (mm) BZIIREBA L5 @ % 650° C ¢ 20 [
. . R ELE2Th-dbDTH D, L LTThZhOREBRN

Table 2 Chemical composition of . B} . . g
test piece (wt%) RREOCRECHERRRE L & % 30° C/hr 0#FE TH
Cu Zn Pb Fe HL 7, Photo. 1| wHEBAF OHEBEREYRT, ¥E*hF
R ERIH Bl R 1T b 31k i (a2 o

65.7 | 300 | 0.018| 0.2 NORBA R E-EIIRRARZT - TXBEFC i+ 57

HERM % BHEMEL 720

TIBERERIY, BEBTHEREE (+—F 25 7IS—500) X -T b mm/min OBE CcAZRY]
SRERFicix 1.75, 5.5, 12.0, 19.5, 26.95, 35.0%, BRFERFE ik 1.75, 5.25, 10.75, 15.5,
22.5, 27.0, 33.76% OR|REHVTLYE %+,
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Series A (Average grain diameter is 0.04mm) Series B (Average grain diameter is 0.11mm)

Photo. 1 Opticalmicrograph of test pieces
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Fig. 2 Relation between Fourier cosine coefficient
An and n for (200) plane in series A

3.1 HER#ESE

Fig. 2 BARTRE)T O (200) Mo
WTHIEL, #=0 KTEELLET7—)
= R An & R TEEFHC S %
WFXESE » LOMFEEZRLT Wi,
DS TERRBE B OB ORhT A,
BHLLTWBT Lo b, = DIERES
RIS TR ZRIET 5 A OB FEO IE
WirbDTH-T, FWEZEBIE PN
WIS SISt T 5 2 L HIRL T B,
Fig. 3 1z Fig.2 on + A, * Y%
IY, & n s —logd,/n Dz
To B D/NEIWETEHTR (1) RCchiz i
CTEELMCERBEERGDR D & &5

bhb, TOJ T 7T AW L 5 MEBEHEAEHEOEMOENE Z-THdbbh T3, ¥
RZOEHO n=0 OERXXBOTSHEAYDEFTEEAOKRS X, 2FOHFOATF X N; k&S
BhitChBa, WHEEERIC I DE/LL TWSE T L83 b,
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Fig. 3 Relation between —logAn/n and n for
(200) plane in series A
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A, X Uk ->THHEL
T BB e 21E 5 [ O R IR T O
BHOT2 %, KM EHESHO
PEEt Liexd U T RLebDTH B,
thib - ZHFOBEREEI X
DT HRFOTHE 1072 OHFH
TH Do T MhDETLMERE, &
2 ZWEF R ELDOHEA/RYL DD 2 HiFE
K&,

¥ BRI - TR D
THRRBLEKEL D, Lnrd L
DI o THERN O TS ORFD
Harsdbhac et Lo, EREOH
T &bl -» THENTRO T A5
RE—kig>TWwWBZ L ERL T
60

€= 35.()%
L]

26.25

0.006

T

0.005

S

2
o
2
=

=
‘= 0.003
2
@
4
£ 0.002
-
0.001
00 ] 1 I
v 40 80 160 200
L (A

Fig. 4 Relation between micro strain and L for (200) plane in series A
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Fig. 5 Relation between micro strain for L=80;&

and plastic strain in series A and B
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Fig. 6 Relation between particle size and plastic

strain in series A and B
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M OZIEHME S, MBS e OBl M5k, X A X 0l bR s 4EE%, 20
BIEBERE & WD W T 30k 15 BERB o + 2 CLUFIC BRI 25K BEE O MO Bk
BOZEAE X BE L 0B L RIc X 0ER L,

HFORE I GBABREOTELEOEMR O THES LIX WA, e EIkE N & B
SHeEE, Er0RThERMETHERLHIREE L, TOAE Ihb LEMBELAET 3R
AREE S EINTw B, RERTI Fig. 6 J0bhsk35Kk, HMTOAS IRTLEORNE
DL TZHNRB RS, Lol —JiTRIIREERO BN & &k - TERL O B L k5
o VWHWBZEVBERTERLDL L HTORFINOLAMAT 2L 5 EBAL BHb AT
5% ARBRCRED X3 REARRSRT, MRBEECEER < ZREOMMNE & bICHiRmL —E
I fIFIL T T & bbb, SR BRI h T & Bbh 3, S 2 BNt 50l
MBOTE L IVFE e EERENET 5HET, chREBEO R EK X 0 WHEEE I ikt
EHECRET I LIck > TET 254, MEOBE, 550RRETNOCL-T HRIRS
ENSTEBRHEINTHEY, AERORBTH 5 ¢ - HFRBBXMET 3 v F—pL<  (10erg/
em®), P REFTRO LT 5 OREBRIRL X VvF —DF (100erg/cm? L ) €ETH 57 ¢ &
2D LEZEDWThIC LS TRRES AV Lnd Fig. 14 X 053 X 5 micro strain A3
SREIEBOMINC & blx » THAT 5 HHBROR B &nb, BARDETS T 3F —HIC R
EERETHDEE 2 b h B, 2L T, particle size O T 0 L QR 08 R
LDV RbDLEZ BRI INTYUD L SKcEbhd, ¥4, Fig. 6 OZEE 0% ¢ b\ % TH
FOREEDOWIBNHEELLL, *OBRMIHTBE W5 & &1k A OBIEHSE BIE R 5 5 5
B, ARBOKROBML TR e EHT 5 L RNMAR X ScBbh s,
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Fig. 7 Relation between dislocation density
and plastic strain
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1. HEMDTHIREREL LbHINL, WAKSOBAOHHS coMmERR, ¥kDT
B DOBHEARE I Do

9. WIOAXIREHOMMCARL, TOHRRBYWEPNELB, FlRTFOARE IR, K200
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3. L=80 A icdsit HIRAIEHER 1010 b 101 cm? % TE/LL, HMHMROHEO HrEo
BINEXE V.
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