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Abstract: A novel abrasive flow polishing medium is developed using methyl vinyl silicone rubber as
the matrix, with the addition of dimethyl silicone oil, silicon carbide (SiC) abrasives, and other compo-
nents. The rheological properties and machining performance of the medium are systematically evaluated.
Through micro-morphology analysis and rheological testing (including creep compliance, stress relaxation,
and dynamic modulus scanning) , the effects of the medium components on its viscoelastic behavior are in-
vestigated. Increasing the machining oil content enhances the fluidity, but an excessive amount ( >20% )
leads to a decrease in elasticity. Medium IT (30% matrix, 20% machining oil, 45% SiC, and 5% thermal
stabilizer) exhibits elasticity-dominant behavior (G’ =>G") over a wide frequency range (86. 9628 rad/s)
and shows significant shear-thinning characteristics, making it suitable for high-shear polishing conditions.
Compared with the styrene-butadiene rubber-based medium, the methylvinyl polishing medium demon-
strated superior thermal stability, wear resistance, and wall adhesion properties. The new medium is ap-
plied to screw polishing machining tests, and the results show that under tidentical parameters, the methyl
vinyl polishing medium achieves an 89.23% improvement in surface roughness Sa of the screw, outper-
forming the 74. 71% improvement rate of the styrene-butadiene polishing medium.

Key words: methyl vinyl; polishing medium; abrasive flow machining(AFM) ; rheological property;
surface roughness
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Tab.1 Physical properties of silicon carbide abrasives

WHE/(geem™®) | SPEMCE/GPa | B /HV | 55/ C

3.22 192 2840~3320 2700
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Fig.3 Preparation and composition of a new

polishing medium
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Fig.9 Time-dependent variation of creep compliance

U AR e it i 2 b A-B 2 1B s e R (>
0) - 1 47 J (2) B2 Bk b1 A4 A WiE 1 560 1R 8 48 E
E,=1/J(0), A E—m0th J (o) (8 e 2 W H
SR AL A A1 B ORE B A Y A AR T ()
IR PR e i L AR R B L B I RLHERS L 2y
T HE RS o B is B T SR PR TR B L G AR R
J(2) W3 I, B-C J2 5 I [) A1 5% Y S 38 7 91k
DX C-D 2 AR W52 i B 2R 1k X AU R B PR TR
2l o oy BELJE A% P A B B0 76h JRE SR AS AL L 3 R 26 8 T L
i3 C-D By L AE TR 23 B9 [ 52 - C-D X dsloRt
R LB JE S5 AR E o () IR WD 7 A [ i
8] A Joi D 6 5 72 52 S e R, R I BB D A 5 A
Jot — B 0565 A8 2R AR R BN R RE T B S . H
VIREP N R PDIEOE e =N Ul A O
W00 52 1 ] 2 5 AR AR . AR X T B I 455 45 4 L 7
V) 7 A B L T 0 5 8 S DR A A — 5 A X
o Bk — 2 9IE B 26 M 23 5 BEAE A L EL VYA [ 21 4y
f A BT ERAT R AT 1 B AR VR S RE T
2.1.2 M3t

JS7 3 K st SR AR B AR RS OL T A
JBT N AR - A bR 3 1 P IR S AL 3l o P AR
P AR G (o) J2 AR AR RE I T N2 7 i P[]
DBk 14 J3E 5 30 T T A R R SRR R ) L D A ol
F10 . AERsE b R st R R O W g R A LB
— L L S sl G IR SR S W A AR N E SR
2 5 IV A Y L P B R R (EL . AN 10 BT
PO A A BT 2 PR R S N AR Y5 B 0.0100~
3.67 040 o Xof DU Bl A U i 1.83 %6 A 1 A2 N A% 5 il
FBFE A 0.01 s 3§ 2 1000 s, M 5t FLAS 5tb L 5L, 4o
BI11 R . REYn TAEBER (0.01~1 s) 32 %
O 7 PR T A S O S A e Y SR AR, i TR
A5 AR -7 21 1057 1 22 A b A DL AR R A Y



H L 298 BE VS RH I AL e A J5T A F ) B R 20 BT ——— T i 4

SCRHE BEBRAN

77 2% W/ B0, AT 517 2 43 1 i DA Fr fif
PR 4 0] 1) JE G bR 2 BT 7 A ) i e b aE )
B & G W) 57 F 0 AW H, DU R A 5T A B
S AR A 3R IR RE N A AR 1SS R A L g
i A 45 3R 4y v . A0 11 TR A R — A T
4 8 Al 1 8] 458 1 (R 1000 s) A BT = FAY 5 DY 19
A st e ) A 6 K ) A it S R4 A 5 7E i TS T
T 25 OR AR RR 52 10 107 7 FVRL RS AT B8 i
BRI N T2 T 22 8] 04 A ELVE L R i TR

10°F

; 105.

;& -
;;H Lo
4- 1 1
58 10 | |
2 ||
ﬁ 3 = ] [}
0wl

10° : s S :
001 0.1 1 36710 21.6 100 1000
BIYIEAS p/%
E10 M#ENTREFIRSFABENKHEEFEERXE
R OEE)
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oscillation scanning test for four media(deformation)
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Fig.16 Dynamic frequency sweep tests before and after
use for methyl vinyl abrasive flow medium and

styrene-butadiene polishing medium
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Fig.17 Working principle of screw extrusion processing
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Fig.18 Geometric structure of screw
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Tab.3 Test parameters

» pii iRts -
e S p
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)/ ) ) ) i

LA PR B P
A1 /MPa 3 3
YEFFHE 3/ (remin™) 120 120
Jm B Rl /min 100 100
JE BRI 240% 240

7 THHLRE B Sa 13K THT 58 56 i K i BE Sz i ek
A E 0L IR 4 TSR 5 TR, 1] LU R A A
Sa Fl Sz [ g 147 Bl 4 ' 10 1] fe) 228 4 i 45 L T
25 min P Sa FiI Sz 1 [ i A1 4 T 25~ 100 min [Hf
BOAWIE . T AMOEA B Sa Ml S i 20 51
747106 FNT3.37 04 i B HE 20 F 4l e A Y Sa
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Tab.4 Improvement rate of Sa before and after

processing with two different media

s/ | e i L 20 2| T 2R 0k | 1 36 O 2 | T 2R 4ok
min §a/nmu PG A B A BT | A6 A BT | A BT B
: J6J5 Sa/nm| J7 Sa/nm | MR/ % | HER/ %
2 | 97.46 | 132.37 | 73.20 61.11
Amethyl—
50 | 36214 | 69.24 | 11476 | 80.88 66.28
75 | Saue= | 50.12 | 100.52 | 85.27 70.47
100 | 3038 5045 86.26 89.23 74.71

x5

WA MIAE S ER

Tab.5 Improvement rate of Sz before and after

processing with two different media

. , I LRIE| T Ry e 2R BE| T R
M %ﬁﬂﬁiﬁﬁgmggﬁﬁi%ﬁgﬂgggg

J6J5 Sz/nm|J&G Sz/nm| /Y /%

25 St = 1065 1036 61.65 61.10

50 2777.34 745 923 73.17 65.34

75 SZ,yrene 634 837 77.17 68.57

100 2663.56 459 709 83.58 73.37
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Fig.19 3D surface topography changes of workpiece

before and after processing with two media
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