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Abstract: Thixotropy is a kind of special phenomenon in dispersion system rheology, which refers to a rheological phe-

nomenon that the viscosity or shear force of these systems change with time under agitation or other mechanical forces. Under

the action of “emergency” external force, thixotropic materials produce short-term “response” changes in structure and
property, it is of great significance to research and develop thixotropic materials to be applied in engineering applications that
require “transient response” , such as emergency braking, shock mitigation, slow-moving escape, body armor, and mud ce-
menting, efc. In this paper, the thixotropic substances in nature and engineering are analyzed. The research status of thixo-

tropic materials is introduced from positive thixotropy and negative thixotropy. At the same time, the application fields and

application prospects of thixotropic materials are analyzed.
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Fig. 1  Picture of Mimosa leaves closed and it’s petiole drooping

SRR R P XA VE R TR AR Y R
A RVAEPERS Y AE MR S AR R D, L T
PLREEAERIAIE Y b, BT LU R 7 — 2B
O SCEEHE ke R MO T L WO SRR BE

5 BRI — R B SR AR AT Tl A R A TR
R YRR AT S B — 5 A il EEN Y A Nguyen
I Boger' ™ A8 M40 10 5 5 BT A8 vk, 508 + 0
AR (I . S S WA —E AR
PE AR RS YR 4K S bR Y BV U
TR S5 AG 1 A A5 E RS AR AT = AR Al s A
FrATRE 0 Tl = SRR U YRS b R 1 RE
WRIA)E B o 25 548y, DT B A2 S

KU B T RS AN T 0 fy, AELRI 0 7K Y 4k 7 it 2
A7 AP A T A R AR A 4 TR
Ko REE SRS B A BRI &8 FE A b i sk
WURLAVRRIR OUL 25 A8, BAT 8 PE . B & 4 (Sn-15%
Pb) BRSS9 550 & ARl B RS Bara aein g
STEAWBTUI TR RN B, REESFR A TS,
RIS R B B DD TR AR S e, B
B AR A A IO T L] T il A2 O o T8 1 R
AR ZBOMORE, R TR BT UIRE AR, (H At AT LU I
B B2 R AR, 2 ABL R AT I
M, AR R A AT AR AT R T kR
To T Tl A kL e B o 14 0K A i
T, fEME B R MR IR R A
RGO ek R R T, R AT FEA AP ERA
2 TR A A 2 7 T

i A PR AR T A A i S L Y I MAORE , FEVF 2
MRS RAY . Mt R REsRR, BFN
J— IR T A, 2 e A AR A 7 o 80 4 i 2R
Py, RO A R R 2 B AR ]
MRER: , FESRAT R A BVF 2 R b, F AR 30 Al L
A TSR AR 2 PR A

L ERTIR, HAR SR — S0 B A TR S A

FAAER AR R, — 28l R P B T TR EOR
1713 573 — 6 i 78 R o SR 7 T S o L e IR Y, X
SEfh AR R S BT e B T AR EOR B9 fih 8 bR
BTz S FE A,

2 EfZTas

1E fil AR P4 B 7 J2: B Schalek 1 Szegvari T 1923 4E7E
WK & A BRBEE I f o B R B o BT IE i 25 Pk
(positive thixotropy ) J&F8 7EAMII 1 A4 H T 44 22 A4 KG P2 Bl
WFER R, # ks RS, RIEA BRI R AR,

Abend 45 7ERG b (FrL) FIEE B R IR WU AL
CIEH) TR L i 22 b e LA A 5 g - R
AR (IR 1 TR ) o R A AR (R
TR R 19%) I, LR RN A 0m A S m g e -
Ja, SEAMPIE X N 1% ) 0. 5% , =D EEm AT L
Th, JEMRMEIXE 8~9 Pa, WENHIZIE BU/NHIE, FH
SIS IE A 7RSS &R X <0.5 I, AT
AN IE Ml AR Sy 61 il ) FEBR R AR R b, W
JEMRAEX < 0. 1 B, i IRAEW/N T X R4 0 5 A
JEr X (EBUOR, A LA AR A A S
TR NIRRT b, 5B A B S8 I K
—JRBUEIR, KRB R AL S, XK R
TAWRR, IEfVSYEIR N, BEE RS L0 P AR RS 5 B
Z, QA S X EREARE] 0.2 BT, A E AR
KL 55707 R ORGSR A T %S
] RAR GG, R ZR KRB e
1 AASELY/FELERY THAMNEEMKILTRE

sl
Table 1 Rheological properties of stable oil-water emulsions ob-

tained from different hydroxide/montmorillonite ratios*

Xm0 (fgztfrf;fif)
0 0.21 2.67 24 10.7 +0.45
0.1 <0.1 1.67 21.8 14.1 -0.65
0.2 11.14  23.05 923.0 35.0 -19.08
0.5 8.82 9.12 277.0 8.1 +1.66
0.8 8.82 7.11 131.0 11.6 +0.09
1.0 0.1 0 11.1 7.8 -0.37

Notes: X: mass fraction of hydroxide; 7: yield value; 7, : Bingham
yield value; 7, : zero-shear viscosity; 1y : Bingham viscosity; Hysteresis

expressed by the area of the hysteresis loop
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Fig.2  Effects of calcium chloride content on thixotropy of sodium

alginate solution'**

, sodium alginate concentration is 1% ; cal-
cium chloride content: curve 1—0% , curve 2—0. 005% , curve

3—0.01%, curve 4—0.02%
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Fig. 3 Effects of calcium chloride content on thixotropy of sodium al-

ginate solution'*!

, sodium alginate concentration is 1% ; cal-
cium chloride content: curve 1—0.04% , curve 2—0. 05%,

curve 3—0. 06%
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Fig. 9 Comparison of the front layer of body armors unimpregnated
in thixotropic liquid (a) and impregnated in thixotropic

liquid (b) after ballistic test' >’
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Table 2 Properties comparison of thixotropic cement and conventional cement'©?!

Thickening time/min

Cement Free liquid 24 h Compressive
Lo n K/Pa - s" Water loss/mL
liquid 30 Be 100 Be volume/ % strength/Pa
Ordinary 0.8266 0.2271 120 158 90 1.13 22
Thixotropy 0.8262 0.2128 242 286 81 0.76 19.4
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