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Abstract

The laser particle size analyzer, the laser as the important component of the illumination, is a new
equipment for the particle size analysis of the particle. The laser beam quality factor M2 is an
evaluation standard for the quality control and aided design of the laser system. After analyzing
the particle size distribution function and the working principle of laser particle sizer, the effect of
laser beam quality factor M2 on the measurement results of Laser Particle Sizer is emphasized.
The results show that the M2 factor mainly results from the two aspects of the beam divergence
and the waist width of the beam. The simulation example analysis draws the following conclusions:
The size of the beam divergence angle is proportional to the error value, that is, the smaller the
divergence angle, the smaller the error. In the M2 factor selection range (1 ~ 1.8), the influence of
the beam waist width on the measurement results of the instrument is negligible. Moreover, the
M2 factor is directly proportional to the beam divergence angle and inversely proportional to the
beam waist width. Therefore, the smaller the M2 factor, the smaller the error caused by the laser
particle sizer. Therefore, it is very important to study the influence of M2 factor on the measure-
ment result of laser particle sizer.
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Figure 1. Sketch of optical system structure of laser particle sizer
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Figure 2. Error curve of stray light
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Figure 3. Error curve of stray light; (a) Normal distribution, (b) R-R distribution
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Figure 4. Influence of uniformity of light source on measurement results; (a) Normal distribution, (b) R-R distribution

& 4. KFEHIMITNELERNFM; (2) ESSH, D)RRIH

DOI: 10.12677/app.2017.79033 275 S A B


https://doi.org/10.12677/app.2017.79033

UALYERE

FOSORTE 1070 5, o LU it
6. &g

ARSCAE AP TG AT B R M2 RRBO R B A I B R . O R R M2 & —
FRPPA SO0 38 PR 00 E AR . R ORI R, AR AT R . E %, BOB R R
¥ M2 fEHF#OEeAE Yy, SO EAGE KB 1=, M e SO RL A PRI 2R 2l
BB ES AL, TR FIINT RHOGIRE . ZiRE SPRRE A E B R:
YRR FE 3 AT N IEAS AL R-R A, RAMEIRZES/NT 1%, nTLLZR. Hk, BotadmE
7 M2 2SO AR 58 R A 00, ITIEE B 70 e S RO e iR, R4
MEIRZAE 10 BH, A THRE.

AP SRR FE M B AR R R, WO R AR R R AL FE A (0 B v 4, e DR A
JOET EHVETT. B RER R WS, DS SR TR R AR, R b
T ¥4 BER. &8 MU USRS SR O 2 BRI o TGS RO R A B B2
RSy, R, R TG AR BT M2 SHEOGR A IS, B TR (7

BE#Ek (References)

[1] 228 SR SCEOERLE f3 BT ACE I SR 5T R S 3], IR R4S, 2004(6): 48-50.

[2] SAanEE. WO AT AR KB A P2k R S SEBR[J]. B AE B (AR 5T), 2008(14): 242-243.
[81 SKAKRI, e, B, 5. BORKLEOCE SR ST H R 0], A E ikl 2009, 24(7): 31-35.
[41 FhWr. BOGRLEE 4T (U B RS AT 48 JFURMBURLBE 23 M7 (K18 S FH[I]. DR BSR4k, 2015(6): 27-31.

[6] fEER, SRR, XEE, ERE, §ER, 8. Mie BHIS T — L BU YRR HTF 7T [0]. S0k, 2003, 14(1):
83-85.

[6] FhEIE, #h58, AR T Mie BUR B M RORARBUR A2 T[], L0550 LR, 2005, 34(4): 495-498.
[71 DU, R4, Mie Yo iU B FIEUE T 7], B Y6, 2008, 28(3): 363-366.

[8] &7&, W%, Mg, AN #¥%, AR BHESRENES Mie HR M Sk B HEAD] BB FECE, 1999,
10(2): 135-138.

[O] EiEfE, kB, KRR, FHRE, ez, Mie BiREAEMASHUFE S TR R[], 323k, 2007,
56(2): 1203-1027.

[10] ®E&FE, 1F4E8, #H3E 5. Mie B IEHEA X HRET A B2 ], Yerii 4k, 2006, 17(4): 366-371.

[11] £, K&, W%, MiFE, MKNL Rl SBEETRENES Mie BIRHFSOEWEUETEIED]. R
%, 1999, 20(4): 279-285.

[12] T &M, mEIE, SR R T Ee R R I R R R A [J]. tH 5 AT, 2005, 24(2): 203-207.

[13] FHEE, kA, B0, 5. Mastersize 2000 KL (M7 Bt o S MR I 2 2% XL [). JLABLEE3R, 2006,
24(4): 531-539.

[14] 1. LS13320 WOtk A HTAX IR A [I]. Bl BB R Ak, 2007(12): 100.

[15] Rk, MFE, XIANE, 5. BOGRE TS5 4E GRS A 72 05T U], 5 S K22 244k, 2002, 32(4):
608-614.

[16] FAZFLL, BRE. LA-920 BOGHE A Hr A R[], SR Z (2%, 2003(5): 49-51.
[17] ®Fk, 4REENT, FIESC BOBGEHRFERNT M2 BN ST D] B A0, 1994, 14(3): 104-108.

DOI: 10.12677/app.2017.79033 276 S A B


https://doi.org/10.12677/app.2017.79033

SRR R BIPR T =
1. FTIFEIM T http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=\WW.JD

FRIBIFRHEESE: [ISSN], H#IIT] ISSN: 2160-7567, Al #if]
2. FTHFAM T TT http://enki.net/
JEM “EBRSCEREE” HEN, BN ERE, B &

¥efEiE S http://www.hanspub.org/Submission.aspx
HATIARAE: app@hanspub.org

Hans X


http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:app@hanspub.org

	Influence of Laser Beam Quality Factor M2 on Measurement Results of Laser Particle Sizer
	Abstract
	Keywords
	激光光束质量因子M2对激光粒度仪测量结果的影响
	摘  要
	关键词
	1. 引言
	2. 颗粒粒度分布的理论
	2.1. 正态分布
	2.2. R-R分布

	3. 激光粒度仪的原理
	4. 激光光束质量因子M2 
	5. M2因子对激光粒度仪测量结果影响的仿真分析
	5.1. 激光光束远场发散角
	5.2. 激光光束束腰宽度

	6. 结论
	参考文献 (References)

