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Influence of number and arrangement pattern of reversing
blade on mixing uniformity of concrete

ZHAO Li-jun, YU Zhi-long, XU Peng-jie, DING Wei-wei
(Key Laboratory of Highway Construction Technology and Equipment of Ministry of Education,
Chang’an University, Xi’an 710064, Shaanxi, China)

Abstract: In order to improve the mixing uniformity of concrete mixture for twin-shaft mixer,
influence of the number of reversing blade, continuous and discontinuous arrangement of multi
reversing blade under the constant number of mixing blades on circulation of the mixture
movement in mixer were analyzed. Through mixing performance experiments of four different
length-width ratio of mixer trough (0.8 and 0. 9 for short-wide mixer trough, 1.1 and 1. 2 for
long-narrow mixer trough) under the same conditions of concrete composition, mixing procedure
and mixing time, reasonable number and arrangement pattern of the reversing blade were

determined by analyzing the variation coefficients of mortar density and coarse aggregate mass per
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unit volume in freshly mixed concrete. The results show that mixing uniformity within a given
time varies with the different number and arrangement pattern of reversing blade since axial
movement and inter-axis movement of mixture in the mixer trough change. Compared with the
arrangement pattern,the number of reversing blade has greater effect on mixing uniformity. The
reasonable number of reversing blade on single shaft is closely related to the total number of
mixing blade on single shaft and length-width ratio of mixer trough. It’s suggested that the ratio
of number of reversing blade on single shaft to the total number of mixing blade on single shaft
should be controlled within 0. 2 for short-wide mixer trough, and 0. 3 for long-narrow mixer
trough. When the number of reversing blade on single shaft is 2 and above, discontinuous-
positive arrangement of the reversing blade is recommended to develop reversing flow of the
mixture movement rapidly. 6 tabs, 6 figs, 20 refs.
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Fig. 1 Circulation flow pattern of mixing blade
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Fig. 2 Simplified arrangement of mixing blade

R e N 1k £ SN /A 1 A | B I L s
Aol P It AR X T 20 A Al ) 2 2 A B AT I A R
P ok 2 TR I B Al s Bl Y 207 1 L ok (8] e
i WA A XA il 1) sz 8l 3 D 1) 84 R S HE AR T2
Bt 172y S5 YRS 5 A JHE S i 0 S L[] P R A 1)
(U NTTE Vv S it I i e 2 i G B i sl |
FAB R TR 81 i ) KA 34 el 1) PAD 532 3 S B T
TRAT BHE P RL PN A R [ 32 3l 5 10 78 P46 il =2 1)
FT T PPl A 0 T SR Rk 4 3l ) B i A
)iz 3l J5 [0 #8 AR B LT B 1 HEEM A L, ~
I 8L, ~ T Z TR i /INIE 3628 3l 2 ik 1
TR Al 18] P AR o I R A 6K ol il 1)
Al T 476 2032 2y o 08 1 R 00 46 $50ORE I AN 39 53 1 DL &%
B — 2 [ PR 249 5] 58 AR AR R A A A XU Al 45
Pl FE R B R R IR

Oy A8 T TR OB 10 B TR R AR L S I
e FOT R TR U S Lk B R R A E X
O RE 3% 568 R 14 Jalt 1) AT B UK I B DR Al ) %)
WMERR S Z AR A L R B 2 e
M B S D HEB L OSUR R S A AR A
Mo PTiE B R IR HES 2R TR 1 s s 9
J7 1) AR R AR R S T A A A
R RIS B 4 A P il e R A 5 A T R il v A
BEAARE . R T IR O S5 AR R TR AR B/ e A
A o DR G TR 5 R i 0 3 9 o A v 2 2 B M O
PR FHEBEVE T » DT 5€ B 22 9 il 17 778 36 ok B, P
T USURh It S 5 A1 R 4 PP A AT A Y

(18I S O /= R g BN R T S R 70 Y P 1
RAERE T [ AR 1 AT,y [ 20 38 v g
BEFE X, 020 2K BEL TR 4 9 Bl 18] KA 3532 3l » AT
RE LLAE HE A~ P STV [ PN 2 A7 DR 30 o U - 52
BEATE L RERE WO 1, A0 0L, W 45 B S ) R B
I R SR DX JBE O Al 11 /N A9 B X Al ) R A 3 9
1 BELIET .

2 BREMAHHBERSERAR

HT T $E 2 AR [ R A R A R — 15
b PR 3R [l i R B RO B HE A T 2 R A
DIARSG . PR BEHE i A S B — E i R [ A %K
T 2 U HESE B e AR D . B IET 2 AR
(] i R T LA R A L B S T 1 HE A
AL

B IR [R] R R S i T A HE AR 8 U
BEFE I Jr 52 HC X BR S PR Bl A i R SRR
n fF, B b R E] R AR e N l<ine <<
n/2. Hdn BN ne O — BB A RO
ny ARERERR . T ML /D BUREE . BRI TR 2, A
o R — A 16) 328 By T T 1) A v 1 9 A ARSI
R SN A [0 T B AR 2 R 18] 3 AR [ L e
4 3R Bl by 7 6 I B RHR A2 3 iR BUIE 3 B
o AR 3 220 [ A SRS R
REA AR A E 2 MR R AL Al F
W2 TR R b 1 HEBE R TR AR G A
AR IZ B AR T B . Il ) 416 3R Bt R [0
R B 3 22 L TR e A6 Bl i A B 2 L DAL T
TE A TR 1] P A M) T ik 1 0 3R R 3 . (FR: Bl
AR (0] R A R R RO 9 O AR A B
I i e B S ) v 08 R 3 A 78 DAy 79 i F R 3 A
BRIV [ B4 Rl 3L 5 3l Bk 55 3 7 28
ol o [] E 1) gy o 18] B9 A )z Bl . Al TR 36
Fhy 3 (] R Tl R 08 4 R £ il e AR D
T AR TR] o RO X DA i B0 08 1~ 10, 8L, ~
Lo Z RS 32 3l FF HLR [ M (9 ROk 2
XK [ X6 3L /D0 B P 28 a2

LU R 3R [m] A T 2 AT g3 O 3 2R A
AR SR AT . 1B 2 Ca) B BEPE T 7o 2 2 HE AL 3
REAE 2 5 & TR 5 RHl 1) 32 2l 19 3207 1] BEHE T R
MR e L e A0 R 3 5 M A AR B Pl . T 2
H, BL9O AL A B AR M Aok A T AR HES L R
A AR I 22 00 P HE 58 TR 5 Rk IS 8 Al A R
Jie e 907 L2 5 84 3L A i F) F 2 - 4R U B



106 K2 RFFHOARFAFR) 2016 4
A g A Nl TR 18] A9 A O Jal o . i
I 58 TEL 25 BT % 4 B8 e il 6 4 P K ) T
270° ) T 3 18] 9 9 e B R o DR 3 [ - i s
B 0, =2 I A 7 2. PR A O /
Al ) 32 [ 525 50 % L AR [ T HE 81 AL £ ] —
HRBEFEA 1 JE0k 52 B 2 A7 1ol ek i 3l o »? e 26
S o % I XA o @
Bl 1325 3 3 ) 00 e A L TS [l 9 2
e AT O IEHES) . LR 22 0 R 52 I i\ s
BHEAT 2 55 P 3 — 0 Tk 3L 1S4 UL o L3 /
{37 8 3 F AP 4 R
iy R T TR [ 0 o TR Ak 0 PR iE > e 28
(b) 3R [EIM f
8 —8 1,8 2,7 4,5
T —7
61— — 6 | 1™\ 3,6
R 1, s 7
4= — 4
3— —3 4,5 3,6 2,7
2l 1, (c) 4R [EIH Jy
1= —1 B4 Zar et fr i Al g HE A
I I Fig. 4 Discontinuous arrangement of multi reversing blade
SR T A E . B AR [E N B A
s|— | 581 2 b 0 bt 35 L P £ 16 0t R 973 3
- ; 5 2 T [ 50078 3 % K 45 7 40 1 g
6 up IR A B P 2 50 72 A S S
Al 1 3 RBEESHE
3 —3 3.1 A&
2~ 2 B B4 1A 100 L fUUEN i 36 BL . 32
i 1 BROLTTUH 1. T TSR 7 i) A A 7
I I S BRI P A 0 R T 5 1 3 5 0 R O I A
BEPERE BB L T A 5 R, TR
il 7 CREAD K FE 15 96 5 2 o S UM DL 34 L]
L :Z Sz — S B R 0.7~ 1. 3. I B I 1K
L B K8 H/NF LRy SR K F 10 ik
Al . KO IR AR YA B e SR A B RS 7 6 1 o
N |, BT E SRR 10 7 25 R T 2 MR AR 4 B 98 1
. , {0 T TR 2 O 5 18 Ok 52 B [ £ B4 iy
L |, SRR, RO K ST 0.8 1 0.9 T8 TR X

—_
—
=

(c) 4R B[ f
3 ZR IR B RHE S 3

Fig. 3 Mixture flow of multi reversing blade
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Tab.1 Main parameters of mixer
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Fig. 5 Twin-shaft mixing blades of test mixer
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Tab. 2 Test results of reversing blade number
‘ Bt [wl b5 % LA TR R BT \
PGR | o — — , — M5
. o MR RCEE | xR ZE | TIME X/ | R on/ | B R | MIXHR  |PIE Xe/ | FRlEXE oo/ | BFF A
B AR » , o ) . AR Cv
n AM/ Y (kg LD | (kg L | B Cu | 2 06/% | (kg- LD | (kg LY | £ Cc
1 0.22 2.324 0.024 9 1.07 1.48 1.282 0.025 0 1. 95 1.51
0.8 6 2 0.32 2.273 0.036 4 1. 60 1. 26 1.299 0.042 4 3.26 2.43
3 0. 82 2.256 0.052 2 2.31 2.98 1. 270 0.063 2 4.98 3.65
1 0. 34 2. 265 0.028 1 1.24 1. 07 1.324 0.033 4 2.52 1. 88
2 0.55 2. 311 0.029 0 1.25 0.95 1. 295 0.039 6 3.06 2.16
0.9 8
3 0.79 2.320 0.043 3 1. 87 1.22 1.278 0.047 2 3.69 2.78
4 1. 04 2.246 0.070 5 3. 14 4. 24 1. 309 0.064 3 4.91 4.03
1 0.28 2.302 0.030 1 1.31 0. 49 1.293 0.044 5 3.44 2.37
2 0. 54 2.245 0.023 4 1. 04 1.88 1.277 0.028 3 2.22 1.63
1.1 8
3 0.51 2.323 0.047 8 2.06 2.53 1.284 0. 050 4 3.93 2.99
4 0.96 2.238 0.080 2 3.58 5.77 1.282 0.072 3 5. 64 4.61
1 0.58 2.290 0.042 5 1. 86 0.97 1. 291 0.051 4 3.98 2.92
2 0.42 2.278 0.031 2 1.37 0.73 1.327 0.035 5 2.68 2.02
1.2 10 3 0.59 2.314 0.028 4 1.23 2.33 1.283 0.026 3 2.05 1. 64
4 0. 62 2.283 0.051 3 2.25 1. 95 1.312 0.052 0 3.96 3.11
5 0.76 2.307 0.097 5 4.23 6. 31 1. 300 0.084 6 6.51 5.37
®3 EEMARHEEHREHENXA
Tab.3 Relationship between reversing blade number and mixing blade number
T FTI Ol £ B [ SR Jal 0L T R ECRE 0 H (R o/
PEOBR | a0 e ‘ - - o
i n it R R o 1 2 3 4 5 2 TR [ R
o 0.8 6 1 0.17 0.33 0.50 0.17
i F B
0.9 8 1 0.13 0.25 0. 38 0. 50 0.13
1.1 8 2 0.13 0. 25 0.38 0.50 0. 25
BRI
1.2 10 3 0.10 0. 20 0. 30 0. 40 0. 50 0. 30
x4 BEEMHRFHENBNER
Tab.4 Recommended number of reversing blade
FEGLTE R 5K KT
LB S A g 6 ‘ 7 ‘ 8 ‘ 9 ‘ 10 8 ‘ 9 ‘ 10 ‘ 11 ‘ 12
) <0. 2n <0. 3n
. i T
AR (] i B a0 <12 | <1.4 | <1.6 | <<1.8 | <<2.0 | <<2.4 | <2.7 | <3.0|=<3.3]|<3.6
AHUH 1 1 1 1 2 2 2 3 3 3
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Tab.5 Test results of reversing blade arrangement pattern

T R H R [ ANEVHEAT 77 T 1B AL 5 R E Cy
U HedT K T - o -
Bkt n Bk no i L AlE A Ak 3% 2 i A 51 Cv FEfR3/ %
2.16 1.94 10. 19
JE Y 0.9 8
2.78 2.59 6.83
2.02 1.78 11. 88
ERIE 1.2 10 1.64 1.52 7.32
3.11 2.92 6.11
6 BEMRASHERERRABNHEXNY
Tab. 6 Correlation between reversing blade parameters and %5%& I-ﬁk :
variation coefficient References:

FEEL K 5 R S A RO AR 5 R OB A5 R
FEEC | FUAR IR R Bk o | R M AT B SR R B Cy
0.9 0.95 0.31 1.00
1.2 0.73 0.15 1. 00

5 # i&

(DR B ALK I A 2 R W] & B IR [
Kot A HEA 77 O T BERE DL N E R 47 04 IR
Wiz gh, I3 S TR B - B P St . o3k [l
W R B30 LU HEA T 2O e 24 5 P 1 5 e 3

(2) FUlh 3R 8] it 5 B30t 5 SR R i R A B
DL RHERT A B8 L2 U AH OG . PR G 58 Lo MR, B
W BB 2 T R AR ] I R 0 A X
25 o L4 il 1 A 2R BE B 3G b 1) AE SR OB, X
B AR [E] R ne SRR SRR e LA
AW TE R PR R R AE 0.2 DL, A KIEREEL Y
FEHIAE 0.3 LAY,

(3) BB AR o] i R B30 o =2 B R FH IE HEF B
% 12 {3 Dk AL PR AT BT 2 S 1 28 AT 1 TR
AR [ 7 A AR i b R AR % 22 0F HE
57 K,

OBEFEM R S HCa$5 3R b Rj g 5 1 o7
2 e R R S HE 7 2 R U S8 S TRk
&, B RS AT S A EIER  JL 6 5 &
TREE L LY SR, TSNP R 2 i 5
o 5 Ak .
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