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Compactness of Residual Char of Resins by Moisture Adsorption Method
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Liu Yunchuan

Abstract

was explained by six kinds of resins, including S—157 phenol resin, Q—913 phenol resion and boron modified phenol resin

The compactness of resin was studied by the moisture adsorption method in the paper. The research process

etc. Six kinds of resins were decomposed to get different residual chars under the protection of nitrogen atmosphere. The re-
sidual chars were transferred and placed under a laboratory with the controlled humidity and temperature. The weight chan-
ges of several residual chars were weighed up by a balance with the precision of 0.001 milligram. The compactness of resid-
ual chars were compared by their increment after adsorption balance of moisture. The relation of the mass change with in-
crement of six residual chars was gotten after a interval of 200 minute moisture adsorption. The microscope structure of resid-
ual char was observed by electron scanning microscope, and the compactness in microstructure is in accordance with the a-
bility of moisture adsorption.

Key words Compactness,Residual char,Moisture adsorption method
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oI, il 2 AR AR R A, B 300 wm 5 47, SR FA00RE
ARATBBERIASE Ry T HG e (1) e it i
1.2 REFHE

KT @5 mmx4 mm Al O, HIRVE N A5
PR AR FESL (1020, 5) mg, R FHHHE: - FE 7]
2N A M2P B RS FE 0.001 mg 1Y HE T ROF HERG AR
TR i 5 AR Y BT

G NER & AR A RS w9 GSL1600X
RS A 2 E BRI T 800°C FAV A mL Bk .
TER AR 52 52 5, ME 7R AU T IRRIRS | f5R
BRI B | T AE (23 +2) °C B (55+5) % R.
H. B3R5 A ai i M2P Y K 7 R i 3R 15 5% Bk 10 o
i, B ARG I Ak A T K SR AR AR R A L,
B W ff 25 S B K SAETE W B 55 A b > e 72 Y
I B 35K 23 55 fpp A o 3 K 38 P I B3 e 179 B K AN T

AR, BRI i AR R 5 AR 1 2 S IR G 1]
Ac HFRER TR AR AL A  m, o AR R AR B Y o
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SR FHVAE [ i 3t {SL A% 23 7] ) STA449C 25 5 I
SIHTACNT 6 s i B BBk A AT DU A, BRI R
i, G Z4 10°C/min,, faf 2% FEI 23 /] 5 QUAN-
TA200 %Y B, 714 b S o B o AR 2 T A, R
SRR T ROULIRES
2 #RE5ig
2.1 BBRETHERMERENXRDH
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Tab.1 Mass change fraction with time of sixkinds of residual chars

Bt i) R AL R Ac/ %
’_‘?‘% t/min
MRS TY005-1 LWL  TY002 REEW I S—157 Mt Q-913 Mpe THC-400 B
1 13 1.95 0.92 0.92 0.52 1.56 3.35
2 29 3.07 2.30 3.20 1.10 2.61 4.80
3 100 4.70 4.64 6.58 2.19 4.65 7.42
4 173 5.61 6.30 8.55 2.65 5.80 8.84
5 208 5.86 6.21 8.60 2.75 5.72 8.95
6 229 5.84 6.30 8.31 2.75 5.74 8.99

M1 F L6 PR FRIKZ AT 175 min J5 58
T (%) ot g FEACANAR | MR 53 ALk I B -5 A B ST Al tR:
A ERBRIE LLARE . R T2 B BRI TR B B ik
{18 2 S P AN T) , 2 B HH P 1 A B 3 T e S T ik
WA /N B KA RS2 - S—157 BREEA I L Q-913 i
PR AR D I SR A 2R L TY005 — 1 3R 1k S i A

(d) THC-400B3EEMNS

Bl BRI A B
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JE TY002 2 M W Jiig 4% Big S THC —400 B 1y B A% i .
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TR R P4 B3 i R 14 1 i LU ARG i P 3 e /N 22 T
HEWT, S—157 HRETE B A 530 LU AR g TR o5 Py 3% i
FLBRRE /DS 2 UL AR i SRR, 6 R AR
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Fig. 1 SEM pictures of residual chars
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A S-157 EyEEM NG . Q-913 B g Fk ik 1) &
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AR A ST DAL 93 A HR 18 A i A it 5 T B J0URE AR 11
file, 2 BURE AL BRI, SRR 1 HE BUA RN, 5
UKL N4 BRI E e — 5 B 25 57, 4 BSR4 R
W=k « 17, q A ¢ 20 W BRF 5 0 Shy R BRE RS D 5 &
S RURL N HBOE R R A 6 AR B Ak ik A AR
RIZHH| T2,
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Tab.2 Fitting results of mathematical model parameter k of six kinds of residual chars

i g=k - ORISRk AH

75 280 - - - - - -
IMEEAE TY005-1 REEWAE  TY002 ZEEVHE S-157 By Q-913 Byt THC-400 Ffis
1 PEME k 0.44 0.45 0.62 0.20 0.43 0.68
2 bRz S, 0.02 0.019 0.032 0.007 0.015 0.039
3 FHXRER 0.956 0.983 0.976 0.988 0.984 0.933

ASCLABR IR 1 i AR AR A e iy RIAR 5 WA
[ ¢ Ry H A8 i, 43 AR 7Y
Ac=k - t'lT

Xt 6 FB AR AR IR IE S R T RIS, WL 45
ROWE,JG& BA EU AN, S8 ko A4
RT3,

&3 o MAERRBEHFRBESH ko WEER

Tab.3 Fitting results of mathematical model parameter k& and n of six kinds of residual chars

n k
R il VT, bt 2 Y [T :
1 A 1 A SR i U R 2.74 0.19 0.85 0.10 0.995
2 TYO005-1 kA A 1.74 0.21 0.31 0.11 0.990
3 TY002 B[k Rie b g 1.72 0.29 0.41 0.20 0.982
4 S—157 MR IE 1.98 0.26 0.19 0.06 0.988
5 Q-913 A N 2.30 0.24 0.59 0.14 0.991
6 THC-400 FEER A 2.93 0.20 1.49 0.16 0.995
TR R FECE BT S—157 BAEERE 2.3 6 FRASRORBRE ST
JEFRBKE /N T THC-400 By A IR i (1) & {8, 1X 3% 15 800°C I}, 6 v i 114 33 Btk 32 U 7 45 2R 41 T 3R

W 7R SAE PRI e FIURE N 7 B SR A7 AR 22 57, KA
B PN A7 T 238 TR/ IN IR T B ik 1) L BT 3R i o 52
JEE SR s ) skt B A B I AL B 3 O K R
BRI

4,6 B RE 1) % ik 5 1 1 PR /DN 28 RV hy 0 1 7 A
AR R Y005 -1 SR BEE A B\ TY002 5 I
JE g (S-157 By EER AR . Q-913 My B A M2 THC -
400 fi3 RS

x4 6 FHIEE SO0 CAEEKRIKENELER

Tab.4 Results of char yield of six kinds of resins determined by TGA at 800°C HIRE/ %
e TY005-1 TY002 S-157 0-913 THC-400
MR IR R R A i WL G PR N By BER i TR
31.4 40.3 49.9 58.7 67.0 68.0
MWK 4 Bl R F e BRI IR 2002 BRIGR AR/ IR S S—157 By EER AR, 33 150 B A%

THC-400 B3 783 s -5 B0 1 98 A0 a0 A4 A% (HR

ke ok 1) S EE 55 0 I ) ke e R R/ N B LR Y O

FHIBEI T2, http://www. yhelgy. com 2013 4F 25 5 3]



R, FEBIT N B B0 2H A 14
3 it
WISAFGT 6 FPR i 1) 5% fifk 7 T 1 B 1 2 1) A5
Hh BT AR AR B S [E] (%) 5C &R | 2 A5 B R AR A 1Y
BRI TR AR i 1) 4% sk 28 S0 B 2 5, N TRI A g )
BB 7K SR RE I AN TR] . 78 e T FE PR 5 N
M AT 7 S, 7K AR B Ay Bk itk 2 S5 T R T AR AR
KA R TT KA | ok B Tk il 25 52 JBE AT )
W , 5 B A AR BRI 2 R sk RS R il 2 2 1Y)
Bl g 5 i, PO AR dh R AR B RLEE R
K E TR R RGE AT, A LS5 92PR T
YR B Bt —Fh AN [ R AR T ik 25 55 BE 1Y) L3S RO
S 2% 30k
(1] BhEE ok, BUAZE, XU, Be ikt Aoh s A i A fe 2k

JE[1]. 462 5 R4 ,2011,33(1) :47-50

[2] Tkmet, RIFe, TARME. UK o EAA K shHIL I 14 #4
BeAFPEL T ] IR B 17741k ,2012,27(6) :1391-1397

[3] Thakre P, Yang V. Chemical erosion of carbon-carbon/
graphite nozzles in solid-propellent rocket motors [ J |. Journal of
Propulsion and Power,2008,24(4) .822-833

[4] Li KZ,Shen X T,Li HJ,et al. Ablation of the carbon/
carbon composite nozzle-throats in a small solid rocket motor[ J .
Carbon,2010,49(4) :1208-1215

[5] FHld, oRaril, REFN. Bk 2 4k 1wk At AR 2 45 b1 R0
S5 REIMPERE[ J]. R A E 4R ,2005,36 (1) :1-5

[6] EiNa, B b2 Pk GB10722—1989 , Tk B 1 %
T )0 5 —— U B

(REE T 3R)

NSO BIBIYBG BB BB SO BB BIC BT RGBT BB S KB S B 0 B 1 B B 0 B0 B T B 0 B OB B C SO B OB O SO SO B §

FB—THC
Taihangchina

1 F R ESTHEERAELFI

R PG AHLRH KR A A R 7]

(1) SRS LA AT o MR AR B A4 1R BE 2R BB HIAS R e, SR RS B 18T AR 700 A L ) DRI it A4

P i BE i B RE R R BIPEAR BR

(2) Ttk . F B4R E L E-51 XF 45* 4N AR 80 U058 4R .

ZE 15 MPa;300°C ,6 ~8 MPa;400°C /1 h #4k,7 ~11 MPa;500°C/1 h #4k,2 ~3 MPa, X} HRZH 24—k
M ALY E-51,400°C/1 h ZAjEih AT 2 2 KAk,

(3) betmbERe . F BRI S E-51 A G AR BB AN T . % GIB323A—96 it Zebeihi%£-0.3 ~ -

0.4 mm/s JEEEDER 0. 07 g/s,

(4) T BHIATEBE B Ak A PR 8 — RO R BIOMERR | TC AR /A TE R 35 AT s T v BELAR
(5) L PERE i ZF LR AT 3K 94 kKV/mm, p, =2x10"°Q-m,
2 R %% RB %% . RBB %3 % Ih & W[5 AT E 32 B & Mz B3 6 B 4K 71

(1) Ttk . Efk E-51 348 350°C 735 3 ~5 MPa,

(2) M BEFmPERE : R RSN E LA, KRB AHR I N UEH, £9-0. 3 mm/s, FUREBEIHR<0.07 g/s,
(3) BELRA: : I ANKR OEAR | 8 JOBORP IR K A sl 0
(4) ML R RIVELAY E-51 PR Ktk TR KTt wlit 2x10° g Bt #orid (g IR ) |
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(1) BerhPERE  Zebeih4 0.3 ~0.4 mm/s, B 1F A2k Berh#%—-0.3 ~ -0.4 mm/s;
(2) Tt RELZ: Bt R A F AR, 29 0.3 mm/s, B 1F Bl RHR 4 R A, 29-0.3 mm/s
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