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Optimal simulation of vertical monochromator of neutron
diffraction residual stress instrument

WANG Xiao-ying, LI Jian, XIE Chao-mei, LIU Rong
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China Academy of Engineering Physics, Mianyang 621900, China)

Abstract: In order to increase the neutron flux at the sample position in a residual stress instrument,
the optimal design of vertical monochromator was researched. An optimization simulation was per-
formed for the vertical focusing monochromator Ge (511) of neutron diffraction residual stress instru-
ment, and several optimized parameters, such as the height of the monochromator and the angle be-
tween two adjacent crystals were obtained. Then, the neutron fluxes at the sample positions in verti-
cal and flat monochromators were analyzed contrastively. Finally, the influence of the take-off angle
of monochromator on instrument resolution was discussed. The calculation results indicate that opti-
mized monochromator dimension is 50 mm X150 mm, and the neutron flux of the vertical monochrom-
ator is 4. 99 times as many as that of flat one. These results show that proposed vertical monochroma-
tor can improve the neutron flux considerably at sample position in residual stress instrument.

Key words: neutron diffraction; residual stress instrument; monochromator; vertical focusing; neu-

tron intensity

Y 5 B #3:2008-01-25; 81T H #7:2008-03-17.
EEWE P E TRYMEFTRGERFH AR IS RBRBIE (No. 20060210)



5 10 4] FBERE 45 T RT3 A e R A A AR Y I A s 1881

1 5 =

20 22 70 ARAR IR, B AR R AR BORAE o
FHOS AP R R Tz R X
T 5 00 3 B ASCTTT 75 o 00 ) A A AR BUAR A — i
A ILASLTT 2K R RTAHE S AR R 55 . L 2
SRAE it AL B A G v 7 SRS BE R AT RE . AR A
TIUENRE it rp ™ A B9 A v S g AT
I EESRAR Ry A9 50 B — AR 00 1 5 I 13 0 73
B Ad/d 10 G, TR B S T 6
SR IT 6 S O T R AN 0 B R T O A
PR L IR AR AN BB A PR R
ST P 8 T S T 3 (ke SR FH 2R A L
AR . Nk [ 57 eI 2 5 BIF S BT T B Y
AT T AL SALSAM SR T Si B R 4R
5 R A AR BT T BT B 5 7 354X
KOWARTHE RIS St 45 Ge Bk R £ (2
o (I ELEH AT 1k R ARG HT R T AR
7 bt BRI BT AR R R R 1T L
AR T TR B A A AR S B A A I
[R5 B P A B 2 1) T X TR BT N B AT
XF 2% Bl A T 2 B R Y R R P AT R AL
BT RSO BERE R B 0 1 X e T R g %
ASCHE 2 v g e 2R R B (A BEAT T REALL S (AL AT
FE o I H A5 AR 0 2R A1 DL AT T LA B
JETHE T XA I3 B AR 7= AL B R

B B B2 7 2 P 22 RIS [/ K 5L 8 &
T 2 18y T s % K v 1 U 9 6 4 3 A v 1 O
AT FE M MCSTAS™ . R B K A 5
T X PR A B SRR P AR AR
WRPE CAn A LA B AR R AR A (1 i as i
FEREATIBER » S BUXS o BN AU B ALl . B A
TR IR AR R . RO AR R
R PEAT LT HES L IF HL A 45 5 0F 19 4 31 5 L
T 280 A T — & HE AU A 3543 - 38 5 7 B R
P14 A7 L AUA R 4 gl T R ) g Ak 1) T
O A A DL X — R R AR AU T AR 5 PR BE
2P IF HoT RASE B A0 J7 i A A it L 5k
L S RO oo 2 A

2 AR

— & AT S AN A 4 B
ar R GEMEE A R G AR g RS, b
FHRMAKEALIE S & P E L A S HEE G
A B g b B AR W R AT R AR AR B
T RSOk 5 T ELAR A SRR R
i 7 A B AT SR R 2 = M B A o LS R I 2 i
Ho REERERIME 1, TEAS TR o ] A
BHREERES BRI MEE AL TR
FEMRSN R e R B aSER N 15~
1.8 mn] 7%, Shy /b ) s B[R] o B2 o ) o 0%, R
0 85 £l Y 4 7 ' SR BRI % L B R S R B R
0. 5~1.5 m Z [a] AT LA W AN [7] 5 5 A7) B
AT 2. BT P R BOK P FLIE A AR T
R R 2X10" n/em® » s, GEiE IR M Maxwell 4)
Aii s IR EE S 320 K 7 35 AR DA it A 1 A o
THE RN RS BT E .

ML
ERRLES

1 A 0 ) R R
Fig. 1  Sketch of neutron diffraction residual stress

instrument
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Fig. 2 Neutron distribution at monochromator position
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Fig. 3 Utilization for neutrons along vertical direc-

tion by monochromator with different heights
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Fig. 4  Neutron intensities versus tilting angles of

single crystal flats at sample position
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60° 0.46° 1397.5 mm

1.5m 90° 0.33° 1 945.8 mm

120° 0.26° 2 472.5 mm

60° 0.40° 1624.5 mm

1.8 m 90° 0.29° 2 217.8 mm

120° 0.24° 2 696.5 mm
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at sample position
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