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Study on the Performance of Polypropylene Fiber Reinforced
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Fireproof Coating
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Abstract: To improve the problem of cracking and insufficient structural integrity of potassium magnesium phosphate cement
(MKPC) based steel structure fireproof coating at high temperatures, polypropylene fibers were added to MKPC based steel
structure fireproof coating. The influence of polypropylene fibers on the mechanical properties, interfacial adhesion, and high-
temperature durability of MKPC based steel structure fireproof coating was systematically studied through tests such as
compressive strength, dry density, bond strength, and fire resistance. The results showed that within the range of 0.1% to 0.4%
polypropylene fiber content, as the content increased, the compressive strength of MKPC based steel structure fireproof coating
first increased and then decreased, while the bonding strength gradually decreased. Moreover, the addition of polypropylene
fiber improved the initial dry crack resistance and high-temperature crack resistance of MKPC based steel structure fireproof
coating. When the content of polypropylene fiber was 0.3%, the comprehensive performance of MKPC based steel structure
fireproof coating was the best.
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BEERANEE/KIE (MKPC) R HEFEILEE (MgO) . MR &4 (KH.POs) MEZEE%—E Lt
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RGBT YE, TFFR “NLAYE” , HFER 2 RWERE, BATUR. 0 8Eer. JrRisg).
i P 6L % 5 e A R AR 2R AL R AR SR PR AR, 00 RPTIR AT 4E 51 N MKPC JE80 45 M5 Kk i)
= YRR G5 R PT RE 2T B 8 R TR RE DOAE A, AT B2 Ry MKPC 40 25 44) B i sk ey i
KMERE. R, ASSCWEAC T IR AT 4EXt MKPC JEANSE 57 KRR B2, B PR SR . K
SEGR P R KRR SRR, AT HE MKPC AR S5 R B K iRk Ty B TR K 1k B B ARO0R 45 440 ) 5
MR, DLHOREfE B8, ik MKPC SN B KRR AP RE
1 ARFER ST
1.1 JEppek

H A BN 3600kg/m’, HRAR A WK 1 B A LR 1B R — A (KH2PO4):
TV g, 2 >98%, % 5 N 2.338g/em? Wi HP (NaxB4O7): T ML &, 41 5>99.5%, %5 &%y 2.28~2.75g/cm’
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Table 1 Chemical composition of dead-burned magnesia
5%ix MgO SiO> CaO ALOs3 Fe203 Bk
' (%) 92.39 3.69 1.42 1.99 0.78 0.73
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Fig. 1 Particle size distribution curve of dead-burned magnesia
FHE PR BB AR ALY, B N 2 RS, BN 265kg/m®, 3R 0.090W/
(mK) i KPR 1600°C, ARIRIKER 31%. BTk REBALAILEN 87%, ZILA I
Kok, 2584 118kg/m3, SHEE 0.047W/ (mK) , i kKFEER 1200°C, RFIRIKE N 42%, ik
PR B SFORH I S A B RE N 2 o, AR A W 2.
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Table 2 Physical properties of lightweight fillers
B R R (kg/m®) SHEH (W (mK) ) i KPR (°C) RIRKE (%)
FER Bk 265 0.090 1600 31
PAL IR 118 0.047 1200 42
10 — !':“EEH& 120
—— Bk ek
- - - A%

| —— Bk ek

Patticle size passing rate / %
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Fig. 2 Particle size distribution curve of lightweight filler
RN MerE: KE N 6mm, %R 0.91g/em®, HfishE>560MPa, 14 E>3500MPa.
1.2 AFEEH
BN USRI DN 0.1% 0.2%- 0.3%. 0.4% (5 MKPC FEREE B JGORRLE R , R
A SN G-0.0. G-0.1. G-0.2. G-0.3. G-04, BL&LLINE 3 fin.

RITARFBAEBRRR A

Table 3 Experimental groups with different polypropylene fiber contents

o R (0.75)

G BT LL L RPG SR (%)
FEBE BRLOR

G-0.0 2 0.05 0.45 0.3 0.0

G-0.1 2 0.05 0.45 0.3 0.1

G-0.2 2 0.05 0.45 0.3 0.2

G-0.3 2 0.05 0.45 0.3 0.3

G-04 2 0.05 0.45 0.3 0.4

1.3 WA

PUETRE: ¥ MKPC FEANZEH BT KIRBHR IS 2 EEA 70.7mm X 70.7mm X 70.7mm FRIARAES
Dy, A S B B TR A 5°C~35°C, AHXHRIE 50%~80%(K 464 T 3:4. ¥ 3rih &
FUERIARAFEE T (60£5) CHIMLA FIELLMET 48h, PR AR ERG, S OKIRREYE
o7k (ISO ) ) (GB/T17671-2021) #EATHURIREENN, 4 3 Mk, BCFAMEE ZH M
PUETRE
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MR 4 MKPC EHN45 4 7 SR B 51 IR AAE 40mm X 40mm X Smm AN b, B T35
T 5°C~35°C AHXFIREE 50%~80%H 251 N 774 F547 7d J&, f8IH] LR-6000C BLH 2 i FEAG I
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Fig. 3 Fire resistance test apparatus

SHE: B MKPC EEWLEHIBT KIREIRACNE R 180mm. JBJE (20£5) mm FIFEADIRALFE,
BT IEREE A 5°C~35°C. MHXHRIE 50%~80%[1 %1 F 4. F:47 7d Ja, #EBDIRIALFE T 50°C
BFH B R IEE, SR PBD-13-4P BUPAR- T FACI E - 24 5 2] 500°CHT 13 b R
2 ZR5W®R
2.1 REBAEBENIUERESTEEREMN

Bl 4 R 4E35 20 MKPC JE4N 25 1407 K I BT e 5 B R0 25 FE s . AT 4 el DU
t, BEERAGA 4B ERE N, MKPC HNLE T )RR BT 8 5 I3 K5 N & 5
H, G-0.1. G-0.2. G-0.3 Ml G-0.4 HFUEIREZ SN 0.64MPa. 0.65MPa. 0.72MPa #l1 0.63MPa,
FHAS T FEUELL G-0.0 73 BIFETE T 1.59%. 4.84%. 16.13%F1 1.61%. £ REH, BHREGLTLERBNAT
PAFZ 15 MKPC FEANZE 14 BT SO B PUR R EE, H BB 8RN 0.3%, HKETRAGA 4R A 2=
YEWIREE R, i MKPC JE4N 5 #4) B R P R 5 L3 141,

MWE 4 HETLUE H, FEE RG4S RT3, MKPC E40 451 B K 12 B 20
I i, G-0.1. G-0.2. G-0.3 Al G-0.4 [T % 9 638kg/m?. 635kg/m’. 634kg/m> Fl 628kg/m?,
AT G-0.0 0 HIFEIE T 0.0%- 0.47%- 0.63%F1 1.57%. 45 FRRW, BHELLENHB NI MKPC %
BRI 7 KRR T3 BE R /N o AR I Kb CINEE IR KRB (GB14907-2018) , Bl ki
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Fig. 4 Effect of polypropylene fibers on and compressive Strength and dry density

22 REBAEBENTE. TR B AT Ry 2R R 4T

HHRELE 90-100mm I A B T BRI iRt T AR R 4 w50, B A 4R 4E45 = 1038 I, MKPC
AN S R 195 I R R B A it (R B i, Hedr, G-0.00 G-0.1. G-0.2. G-0.3 F1 G-0.4 fT-#
IS} 18] 4354 34min. 35min. 35min. 48min A1 50min, FHRENIA 90cm TFZ 93em. 7 JF KL B A
ZFYEAE MKPC FEAR A5 M7 SRR A B P 28 S5 M BELAS 77K 73 $58 RIEIE, T A G2 AR TR db A%, A
T AR [ AR

WIHTERPURNE RE F TR REEBRE A P50, LRGN, REHERD . TEEB/N, 5
ZERAT . RYER 4 WA, G-0.1 A1 G-0.2 INVBH TP ERE & 1%, G-0.0. G-0.3 Al G-0.4 3 HIIN
R4, YT RPIZMERARTE NPT KIRELD  (GB14907-2018) ARiEEiK .

R4 RWBL LB RENFE . TR R FR R RN

Table 4 Effect of polypropylene fiber content on consistency, drying Time and initial drying crack resistance

Y5 M (cm) FHEE ] (min) AR (50 B (mm)
G-0.0 90 34 4 2
G-0.1 90 35 o y
G-0.2 91 35 o y
G-0.3 93 48 2 1
G-0.4 93 50 3 2

2.3 RAGLTEBE L RE R W

Bl 5 ARWIGEA4ES EXT MKPC FEANZE BT KRR S 80 B R 25 5 BE (s md . INE 5 ] AR
i, BT MKPC 40 S5 R85 ek 5 B TR RS 45 560 B 350155 & KI5 7 iRkl (GB14907-2018)
HEEE RN LT AE S B RGn, Rhgh s g BB &% . 2, G-0.1. G-0.2. G-0.3 #1 G-0.4 (1)
KEESRET /> BN 0.087MPa. 0.075MPa. 0.068MPa 1 0.042MPa, % T G-0.0 73 HIFEAK T 7.45%.
20.21%- 27.66%F1 55.32%. & pIX — LG I 3 5 R 2 IR I 4R 4R B R 28, T EUHAE MKPC %:
EERT JREL BN, BISS T MKPC HE4N 5 R 57 K URBH 5 4B (14 ST, 36 Rl 45 TR FE 2 N P
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Fig. 5 Effect of polypropylene fibers on bond strength
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JIA MKPC JEAMZE 4575 K i Ak A 1R T A5 T i 5 i 25 i 2 IR ) PR SR 8 T v S T A, e,
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Fig. 6 Fire resistance temperature rise curve
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ToITRE, R B v IR, HBEAA S R AE 22 DA 18] il Jm AR RIS 72 B, G-0.4 B HANBRBL V& 1)
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Fig. 7 Morphology of Fire-facing Surface
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(2) FERNIHLAYEB R 0.1%~04%CHE N, RWIHLLENZAFEILT MKPC NS5 B K ik
B RS0, RILZBIFERIIES, B8R 0.3%0, MKPC JE4NZE5 1455 K i k-5 894 1)
45 R P R UELL R T 27.66%.
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