%28 % E3W hE B EE R Vol. 28 No.3
2022 4£5 A CHINA POWDER SCIENCE AND TECHNOLOGY May 2022

X E YRS :1008-5548 (2022 ) 03-0044-06 doi:10.13732/j.issn.1008 —5548.2022.03.006

i £F Ay A 1%y T 101 B B AR AP

ML, EHE, EXA, 853, NEL
(R A RARHCEREE D E2%B% KR, AL 102205)

TOE: T AR SR R R R PR, R AT R AR B 0 BOBOR, AR AR e R R T K
B, KE2H N 18 pm, 1.5 mm 54 % AR B 5 20 e BA i R e 18 4 P B L R AR MA BT Ak E R
B Si0, WAt A KE 2 A% 18 pm, 1.5 mm WA KT EHATH M. FREZW:KE LA K 18 pm, 1.5 mm 85
REEABIEBRETHRKERIRLENERE 2L R A RANWEAS T ARG EFEARUREKEL
A% 18 wm 1.5 mm B H BB AF 4 oy S HOME R, H U B0 MR BOP R e B A A S B AT A A 2R E
A SI0, A F BT X R MK EKE N 18 wm WA BB A 4 b e, 2 o TR KA 0% o R A R
FHKE N 1.5 mm B9 A BB A 4 W R B R

KEIF: A%, MBI, R REEHE; Ak

FES XS TI530 SCHRAREAD: A

Dispersion and physicochemical modification of carbon fiber powder

SUN Yueyue, WANG Xuanyu, DONG Wenjie, YAO Weizhao, LIU Zhilong
(Pyrotechnic Department, Institute of NBC Defense of PLA Army, Beijing 102205, China)

Abstract: In order to solve the problem of poor fluidity of carbon fiber and improve the dispersion effect of carbon fiber smoke
screen material, the fluidity index and jet index of graphite, 18 m carbon fiber and 1.5 mm carbon fiber were compared by
using the powder comprehensive characteristic tester. Then, 18 wm and 1.5 mm glued carbon fibers were modified by adding
dispersant and coating SiO,. The results show that the dispersion properties of 18 pwm and 1.5 mm carbon fibers with or without
glue don’ t reach the ideal value. Physical modification by adding dispersant can significantly and effectively improve the dispers-
ibility of 18 pwm and 1.5 mm glued carbon fibers, and its fluidity index and jet index increase with the increase of dispersant
content. The chemical modification method by coating with SiO, can improve the dispersion performance of 18 wm bonded carbon
fiber, but it can’t effectively improve the dispersion performance of 1.5 mm bonded carbon fiber due to the influence of liquid
surface tension.
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Tab.1 Fluidity index of graphite and carbon fiber

0, 0, c, M,

FE - - F,

WAfE/(°)  #8¥e WRE/ () fBE WikE/%  HBE WRE% 0 B

Ver:) 43.3 16.0 71.6 12.0 33.7 7.0 1.9 25.0  60.0
KB 18 wm TCHRTRA 2% 43.5 16.0 61.6 14.5 43.0 2.0 4.4 23.0 55.5
KB 18 pm 4 TR F 4t 39.2 18.0 60. 1 15.0 44.0 2.0 4.8 23.0  58.0
KB 1.5 mm TCRBRET 45 57.2 7.0 73.0 12.0 68.0 0 6.3 22.0 41.0
KB 1.5 mm A RHRE 4k 55.8 10.0 71.8 12.0 25.0 15.0 5.8 22.5 59.5

*2 AESHMALEBREIEY
Tab.2 Jet index of graphite and carbon fiber

F, 0; 64 D,

G - - - - Fy

WA B WA/ () ¥ WEKE/(C0)  FBE WikE/%  HBEK

bt 60.0 25.0 20.1 22.5 23.2 19.5 2.5 22.5 89.5
K BF 18 wm TCHRTRA 2 55.5 22.5 30.0 17.5 13.5 12.0 27.8 17.0  69.0
KB 18 wm B IRTRA 2% 58.0 24.0 28.1 18.0 11.1 12.0 26.7 17.0  71.0
KB 1.5 mm TR 4 42.0 16.0 55.0 8.0 2.2 3.0 1.4 3.0 30.0
KB 1.5 mm A BRREF 4 59.5 25.0 49.8 10.0 6.0 6.0 6.8 6.3 47.3
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XHRBESMHI 18 wm | 1.5 mm B4 R ET 4L AT R AR 2L

(a) TCMBEBRET 4 (HK 5 000 1) (b) 1 BERET4E (K 5 000 4%)
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Fig.2 Microscopic diagram diagram of carbon fiber without glue and with glue
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Tab.3 Fluidity index of carbon fiber added with dispersant

B3 I a4k SEM B 5 (X 20 000 %)
Fig.3 SEM image of carbon fiber with dispersant

e e el O 0, c, M, ,
[5]2] w
FRDE/ % giRiE/ (o) B UHRME/(CO) B WRE/% 8B RME/%  HEEK

4 35.0 20.0 55.0 16.0 30.0 12.0 4.6 23.0 73.0
18
KR i 8 28.0 24.0 40.2 18.0 23.0 16.0 4.6 23.0 81.0
AR 4k
12 24.6 25.0 38.2 20.0 17.0 18.0 4.6 23.0 86.0
4 53.6 12.0 69.0 12.0 15.4 20.0 5.8 22.0 66.0
1.5
KB pm 8 45.8 14.5 61.5 4.5 16.6 19.5 5.8 22.0 71.0
AR 4k

12 39.5 18.0 50.9 16.0 21.4 17.0 5.8 22.0 73.0
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x4 FRMTEF BT EBUR RS
Tab.4 Jet index of carbon fiber added with dispersant

. T F, Z b4 D, v
BE d
ks %y % WM H% WRM/(0) % MRM/(0) % WRE/%e %K
4 73.0 25.0 25.0 20.0 10.0 10.0 26.9 17.0 73.0
18
KE ot 8 81.0 25.0 17.5 24.0 12.0 12.0 27.0 17.0 78.0
A
12 86.0 25.0 15.6 24.0 9.0 9.5 36.0 21.0 80.0
4 66.0 25.0 47.0 12.0 6.6 6.3 6.6 6.3 50.0
1.5
KB pm 8 71.0 25.0 40.0 15.0 5.8 6.0 6.6 6.3 52.0
AR 4
12 73.0 25.0 32.6 16.0 6.9 6.2 5.6 6.0 53.0

M5, 6 PEEEF A, SRMEE S0, ALH5
KBED 18 pm BT 4 (9 3 3 P 45 B 58. 0 Wik
REE60.0, MBIFHERHBMN 7.0 BEHAE
84.0, A MLRTEABALH AT LN HHSGE KA 18 um
HOA R 2T 4 F) T I B I8 B S Bl T 285K
KBS 1.5 mm BRI Si0, BREF 4 s P45 %X
MIEHA R 59. 5 F 3 53.0, WER PR FE B 47. 3 &
Z40.0, #R B TR, BAREW, 810, H
E%—ﬁﬁnﬁﬂﬁﬁ%ﬁ'i&ﬁﬂ ,Xﬂ‘ﬂ:ﬁiéﬁﬁﬁﬂ*ﬁﬁ Eﬁi‘ E4 REGE SO, MiT4E SEM B ( Ak 10 000 %)
IR AR (B TR DI BR AT e 8 AR A 2 Fig.4 SEM image of carbon fiber coated with SiO,
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DIBRETHEROBL T S IAE . B S, RIS S L BEA T E B e M B AN T IR R 358, WA 207 Je) A e R THT 5K
TIEIFE R, R VIBRET e BT B T 2R G ), 5 9 R fh T ARV, X R 5 | 0 B T 9 DBk £ 4 r
18] B BE IR A SR AR P, A 28 a0 TR A B AT 4R S 7 B 1 [ AR B SR T =2 18], R T 9 Uik
YRS, NE Si0, JFAREHESRAR T 4E B MBI RE . JRWK, JE VIR 2T 4k B BAR [ AR T K A2
PLBOR , i BRI AN B G HoA B REDLH , B BB IF A T R AR A2 L, T Si0, K& T40K
%, SERFW N EZ IR, R IO E MR SRR,

x5 REGE SO, WFHERINERE
Tab.5 Fluidity index of carbon fiber coated with SiO,

0, 0, c, M
Hedh F,
WERME/(°)  #% WA/ (°) ¥ WKE/% ¥ WiKE/%  HRE
KB 18 pum @ Si0, fRLF 4t 37.7 18.0 46.0 17.0 41.0 2.0 3.3 23.0  60.0
KB 1.5 mm 407 SIiO, TRETZE 60.2 4.5 76.5 9.5 20.0 17.5 6.8 21.0  53.0

®6 REEBE SO, MALEBIRIMEIEE
Tab.6 Jet index of carbon fiber coated with SiO,

Fw ef Gd Ds
Hedh F,
WitfE e WRE/C) % WiRKE/(C) e WikEY B

KB 18 pum @ Si0, fRLF 4t 60.0 25.0 21.3 22.0 16.3 16.0 36.9 21.0  84.0

KB 1. 5mm 67 Si0, IREF4E 52.5 21.0 55.8 8.0 4.4 3.0 8.0 8.0 40.0
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MR SEPRE R FHEER o BREFUERLT S RAEBEH, AIRFhSRBRET 4R B S PR 16 80N T 60, WERPERS BN
F75, ZEEBOURE R X T R—RLF N RIBREF 4TS , A BRI 30 A R 48 BOE  He
ToEHI i o

2) ¥ Bk RS Si0, MU s B5H, SR ARSI o BIGR i B ot O SRR A ALER R 43
18 wm, 1.5 mm £ RERET 4R R B RE . BEE WEHGH S RA3EN, BREFEW S PERmOR P 18 B A
W R o BRI RN 8% HYWLHCGH BEAE R B 18 pm B AR £ 4E i U o 1 A0 3 o 98 A3 3
br, BSINBRIECRH 12% HFTHGER B 1.5 mm 5 BRBRET 4E 8 st 18 H0RAR , BEF PSS 208
BT R,

3) i I B M AL B AR 4T e R AL —)Z Si0, 0 MHEC T IRAPRL, fhidloth BAr Hisess 1
KEED 18 pm (A R EF E RO B BE , (HRWIAR T KR FREEA SRR RKE N 1.5 mm A
JETRET 4k B L BT RE
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