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A STUDY OF DISLOCATION STRUCTURE OF SUBBOUNDARIES
IN MOLYBDENUM SINGLE CRYSTALS

Fong Duan Li Car  Mince NAy-BEN

(Department of Physics, Nanking Universily)

ABSTRACT

Using ectch-figure technique, we have directly observed dislocation structure of sub-
boundaries in electron-beam zone-melted molybdenum single crystals. A thorough analysis
of experimental results are given, these are further compared with the deductions de-
rived from the Frank’s formula for subboundaries, and the theoretical predictions are fully
verified.

The directions of parallel etch-lines observed on (111) plane are along the intet-
section lines of glide planes and climb plane, it proves that these are symmetrical tilt
subboundaries composed of edge dislocations with Burgers vector  (111). The verifica-
tion of the generalized Read-Shockley formula for intersecting subboundaries revealed by
etch-pitting (110) surface proves these to be asymmetrical tilt subboundaries composed of
two sets of dislocations.

15 sets of networks of etch-lines have been analyzed, in which 5 sets are proved
to be 3 (111)/{(100) networks, 9 sets to be {100)/(110) networks. In the nctwork
analysis, in addition to the stereographic method used by Carrington ct al., we have deve-
loped a new mcthod by verifying Frank’s formula quantitatively and it proved to be
cffective in determining Burgers vectors of dislocation networks when the stereographic
analysis failed to yield unique result.

Besides, we have observed various patterns indicating interactions of singular dis-
locations with subboundaries, in particular, “steps” on the subboundaries induced by
singular dislocations and also interactions of inclusions with subboundaries. Various types
of subboundary junctions and non-equilibrium subboundaries have been observed and dis-
cussed.

All these results prove that the etch-figure method of observing dislocations is an
effective means for the quantitative study of dislocation substructure in crystals, com-
parable in power with that of transmission clectron microscopy.



444

& 3 2 I 21 %

B 1

- - el

QDT LTI ML X 1200

B3 AT A AR E AT, B o= B R AT MR Y T T 1]
72 LB ) KR 7 1] A 5 71




2 W IS SH AR T S R SR MR B 445

M5 O LSRR » 1500

()
M4 CLIYE Ry ey
Ch)krla) il 16 BEIEE <1200




446 # i £ # 21 4
IR\ (REGER
_F = i
o Z (a)
Ya
14
(&)
Ts

(2) (110)TH L yhse= SE HF- x 1200

B 7 oLDRE(E 4) AR ESHT

=

(o) (UI0)1H R MR gt X 1500
B 8

FH9 (MDELRSOME=RNIEHF X1200



2 # W s SH A G T G R SR MR 447

12 [ 11 RIE 13 AR M ARREIE F13 (LD EH—=XE&AFEmER X 1200

(2) SERHf % 1200

" i,

(5) FEIHALLE X 1000 BSOS B S 8 %
CRTRES 0E TR (Burgers SRS X960



448 mooom % # 2 %

H 17 [FEe6 hardh L fiEmsg
RHEMEAGTEE

B 16 Z5Ar5EAEUI A & SR Ares SR (9385
(Burgers REAERBTER) X 1450

) ; (e
ﬂ:i.':'-.-"

g
i
_l.|||I

B 18 WHAHER X 1000

K120 B HrHYZER E S 2R MR M E 19 WHFEOESERE
F R R ER (B 4, B, C, D, E MELMHILE) X1000



2 W e SHAG A S TSRS HIAAR T 449

EH2L M i TIFTA 2600




