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Abstract

This deliquesced surface of DKDP, deuterated potassium dihydrogen phosphate, was studied with
microscopes Raman spectroscopy and Nano-indentation. Two Raman spectra were acquired at the
surface of the specimen before and after it was deliquesced. Modulus and hardness were meas-
ured with Nano-indentation under 6 different loads. Discrete deliquesced spots were observed on
the surface with an optical microscope. Results show that the Raman spectra, before and after de-
liquesced, are almost the same. No new products are created after deliquesced and it is not a
chemical change. 6 Loads are 10 g, 20 g, 30 g, 40 g, 50 g and 60 g. The measured modulus and
hardness vary with increased loads and their variation trends are nearly identical. Before 40 g, the
modulus decreases with the load from 54.7 GPa to 46GPa (hardness from 1.95 GPa to 1.50 GPa).
From 40 g to 60 g, the modulus raised up to 53 GPa again (hardness raised up to 1.67 GPa). Thus,
the mechanical properties of the deliquesced surface have been modified.
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DG B SR T AEAN Rl 8k B RS B ANRE B, W B A2k 7328 10 g, 209, 309, 409, 509, 609, I
HA—ANEE 3 AN s 3 IR DN T 3 S AN ) it ) DA S AR AR I AU IR B REmal, BT A R B E
FE G — N B HARAR B AR 5 A R 100 pm, 1 F R R SH# % 10~30 pm.



DKDP 2 i s ELAUME RE 2 M R B 72

3. HREHHh
3.1 FIERIEDH

FNRA bR SRR I R OK 27 2 Ja KA TR, B SR MR, sy SR
Z2, FrCAESCE AR, SRR 2 TR GRS, SYIRMOWA M E I K. 152 35
FAER, Wil A, sORAE TR, # e BB T RIS ARSI AR (AR AL, X e AT LR
Fu 86l A PSR

VL IR AT S AERE AR P AR 4 8 0, FTULE B, BT g R s A A2 [11]
300 om ' A5 A I S A AR BN AR LA K 900 omt 7 A7 () POA3- PSRRI AR B, A B AR . X
YT BAR T B AR RN, (HR O L R SRR ARAR, MR O I, IR A R
224t DKDP R 7> T3 TR, ST P PERDRERER s AR ATE,  SETHT A/ ok e
TR, TR T EW L LK At

3.2. WEMBEENR

94K IR (Nano-indentation) 2l AL RSB MR B2, KEAX &30/ RO PR BT B AR R T, 2R J5
A= AT 8 2SR AR IR B RAB N DR A7 20s, FRED L4780, EIATEI TR A —ERIWRE, K
AR, I S SRR SR T 2 ROR MR IR [ 2 2ot il s
B (A% (£ DKDP R ¥ T =M AN IR, HIKLZ08 30 um, Frinfidhy 60 g. HIRidZ i i
PEE, BT RE RETETISI R, fA% N IR TR E R WA, TR AR S AR,
REEHORIL, MR RIARE 2 AME. 735k, IEL AT LR BIPLE U & e IR G R0, SRR B
ABIEIR R, KADNAJLOR, KER#I S S BR ISR .

I ERFRZ JERET A B, THRIERIE IR BB HIRARS, (R¥F 20 s Jm FEEI,  BhiS
MR — BRI, RJERE AR AIREIRA . K 3 4 1 6 Ay & T I IR i &t
AR . 2 BT BB RSO, T R BT 2t 6 K ih 2 iR A AT IR AZ
HE KIEAZH) 80% /i 4

11000

10000 |- - - - pristine
deliquesced

9000 [
8000 |-
7000 |-
6000 |-

Intensity (a.u.)

200 400 600 800 1000 1200
Raman Shift (cm™)

Figure 1. Raman spectra of pristine and deliquesced surface on DKDP
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Figure 2. Optical microscope image of nano-indentation
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Figure 3. The load and unload displacement curves of nano-indentation under 6 different loads
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Figure 4. Variation of modulus and hardness with different loads
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17, {HAE 10 g B 40 g 2 [R5 ANEFE (B S04 2 R Fefa s, #isH 54.7 GPa [#1IKF 46 GPa, &£ H 1.95
GPa F[%%] 1.5 GPa; 40 g 2 J5 % 60 g [l k2 T, i 46 Pa - F3| 53 GPa, f#ifE i 1.5 GPa
7% 1.67 GPa.
4. WHig

Y€ DKDP i A AR ASE 52 R i DB TR 3 0 L AR 2 0 S Ak 2 S R | B s, R WP A At
HA S5, fE5A ST _E A E A B 522 R [12] . I 8 A 520 i 3 B B A ak N, R
Tk KA 3 2 78 IR X AN 1 7= AR R SURIRE o ZESURIRE B AN 2 I e B i R s 55 T 75 R PR 8T R
BUBRAE AR 2 AR T 75 IR 45 DARETEG, TR A U 2 B 36 5 A SR FH 5 B0 R DX 3R ) r A [ 1.3]

P12 1k 2 UF 5L DKDP SR TH IR F AR 228 Ak, 22 B BRIl s S K o 7 S B8O R I 2.
B DL SR AR ILTE e B ) SR AR SR T, a5 VAR 5 BT A I . X S A AR T SR T
R KFEA P PE, RSO I m SR R R LA T A% B B PG, JF BB AR AR /N[14] . F:3K
IR R B TR, BFUREH W AR NIER T BA — 2 BRSNS, &2 K
il R BRAR R [15] o BRET RAESSIL IR b, BEE B i, D15 AR S AR BE (2 Rl T % Mar 4k
WRE|—EEZ G, WEATENIIRE B 7920 E R, fil & 20T N i e i 4 R SR
S50 JZ PRI /N, DRIk B 45 A AR AR R A 2 R B S BT o X MR AR 35 B T 4R T o 2R T
MUBPERE S5 R ARFIE o PRI XS T8 DKDP XA (1) ) WA AR, i HER T B 4 TARIR B2, bhan By
FRIR 55
5. &g

(L)hr 2k TR, IR AT S G IHE B AR, WAHYIAER, I DKDP K I %A
TR

Q)R EIRMR 7R, 157 98%/1) DKDP 3K [H 5 fift 2 Bk — & J2E IR G54k 2, 2y 338 n 3
40 g i, TREFENGRERBL T ER S, WSS EREEES KM RN LTt



DKDP % [ 3 fif o H AU RE S M FRO BT 7

AT FEMBUBE BE (14 A FEUE ] 1 W e R A PR S AN RS, X2 8 BRI L RE AN 25 4 A3

PR TAE L EA H 4

|

i
ASVR SCI U 5K SRR} 2k 42 (06108130) I S HF

Bl (References)

(1]
[2]
(3]

(4]

[5]
(6]

(7]
(8]

[9]
[10]

[11]

[12]
[13]

[14]

[15] H

RER (1999) BHELARER, G474 1,7
gkomBs, X7 F XK, etal (2009) KDP SR 1S E0NR 5081, AL dgEs#77, 6, 9.

Liu, B., Hu, G., Zhao, Y., et al. (2013) Laser induced damage of DKDP crystals with different deuterated degrees. Op-
tics & Laser Technology, 45, 469-472.

Mingxia, Xu, Zhengping, Wang, et al. (2012) Effect of thermal conditioning on laser damage threshold of KDP crystal.
OE R R, 5, 5.
AALE, KM, EHTE (2002) KDP iSO BET s n st ke, A Ldgfh#R, 2,7

Demos, S.G., De Mange, P., Negres, R.A., et al. (2010) Investigation of the electronic and physical properties of defect
structures responsible for laser-induced damage in DKDP crystals. Optics Express, 18, 17.

vz, EFR, BKK, etal. (2011) HEA K KDP FAA i B0 B2 MR 7T, 864, 42, 4.

Tominagaa, Y., Kawahataa, Y. and Amob, Y. (2002) Hydrogen modes in KDPDKDP mixed crystals. Solid State
Communications, 128, 419-422.

KIS, FMA, FEIER, etal. (2006) KDP SRR S EE AR5 RO VB 78 A Ldgh#7R, 3, 7.

Kim, J. and Sherman, W. (1987) Raman studies on potassium-ammonium dihydrogen phosphate systems [(KDP)_{1-x}
(ADP)_{x}]. Physical Review B, 36, 5651-5654.

Carr, C.W., Feit, M.D., Johnson, M.A., et al. (2006) Complex morphology of laser-induced bulk damage in K[sub
2]H[sub (2—x)]D[sub x]PO[sub 4] crystals. Applied Physics Letters, 89, 131901.

W, RARIL, T3, etal. (2008) KDP ffi & [m) J it 145 M b, A g h#7%, 3, 9.

Fang, T., Lambropoulos, J.C. (2000) Microhardness and indentation fracture of potassium dihydrogen phosphate
(KDP). Journal of the American Ceramic Society, 85, 174-178.

s, KT, B EK, etal. (2006) H 28— FE BT K =606 KDP SHARBOCTR G ISR, 28O S# T4,
4, 583-586.

R, A, MR, etal. (2001) KDP SRR 42 R 5 W SR E AT, 8006 547 F 47, 4, 389-392.



	The Effects of DKDP Surface Deliquescence on Its Mechanical Properties
	Abstract
	Keywords
	DKDP表面潮解对其机械性能影响的研究
	摘  要
	关键词
	1. 引言
	2. 实验
	3. 结果与分析
	3.1. 拉曼光谱分析
	3.2. 模量和硬度测试

	4. 讨论
	5. 结论
	致  谢
	参考文献 (References)

