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K] B AR BEERE A EZELARCH (HDPE) RAZTERAEFHEHLE SR ILEAHK,
# A Six-sigma DoE 77 x# /TR 1%, ARSENHRE . GASERE., HLRE. £
MUEEIR F 3T F SR 0% R IR T IR R EGE R EAE A A SRR IR A5 AR, &4
B ERAAFINRATERA L AR FREEEN: £2T HiRE 44 MPa #=)E %4 7%
B 31MPa k4 BAREBRAAR, RALERFERRAEIE A, PAETEEE A 189 C,
MEPRBEA 179 C, MEEREBEA 168 C, SRS EEHN 158 C, BELEBEH
156 ‘C, EhLEkA 4.0 rimin, AR I EEHTHLES RO T B%RE A 43.15 MPa, E4%
7% & % 30.73 MPa.
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Influence of remolding process on properties of decommissioned wind
turbine blades

JIANG Qingpan, ZHOU Fengxiang, BU Yuwei, HE Faquan, CHEN Ou, WANG Hongliang

(China Energy Longyuan Environmental Protection Co., Ltd., Beijing 100039, China)

Abstract: To optimize the process parameters for the preparation of regenerated products by mixing the powder of
waste wind turbine blades with high-density polyethylene (HDPE) and remolding, the Six-sigma DoE method was
used to design the experiments to study the effects of various process parameters such as barrel temperature in each
zone, confluence core temperature, mold temperature, and main engine speed on the performance of regenerated
products. The flexural strength and compressive strength were used as the evaluation indexes of the performance of
regenerated products, and the optimum remolding process preparation parameters were obtained combined with the
given matching value. The experimental results show that when the flexural strength of 44 MPa and the compressive
strength of 31 MPa are selected as target matching values, the optimal process parameters obtained by maximizing
the preferred parameters are: front zone barrel temperature of 189 ‘C, middle zone barrel temperature of 179 C,
rear zone barrel temperature of 168 °C, confluence core temperature of 158 ‘C, mold temperature of 156 C, and
main engine speed of 4.0 r/min. Under this process condition, the flexural strength of the regenerated product is
43.15 MPa, and the compressive strength is 30.73 MPa.
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JRE IR L I A7 2 224 i XU R AT b R[] R 40358 17 Bk 5
Z O R AR X L ok B S T S R ) T
ZE HArar etk i 7 Nz —, @i o
PR — e hifs, PGB g & A BhFTR R
Ja TR, AT SREUAS [F) 1 e () F A e i, BRI T
SR E, R B CIZH K e iR IR H
A PE AR I B B RR T Bz — 247, Y
TR AR SHIRRA R E B R N2
—, AJARAE R 3 55 oK e AN [F) TR AR B A B
PN T T 20819, SR, BB T2 RN T2
SRR % BAREAZ XG0, 78S bRAR = Hr n ] 4 22
FERRHEE . B LIRE & VAR ESHUR R
EFEAE = il 1 B 1) S 20-220

AL LAY FR 6 42— 52 B A% R B 15 R L I
NERFEAT R, LLE R 0% (HDPE) MR M
JiE S PRE B B9 8 b 3 2 T2 S 00 AR 7=
PEBERIRZIR ;K FH Six-sigma DoE Jy i 58 il ¥ it 52
BR8], MR RIS SHOS BRI RS E
HAMER RN ERRN T ESH, NEA e
AR P B E T2 AR
1 KGRy
1.1 LW RN R &

IR AR I Ak 2 U ) BDO0S0000, #4 5 M
BEREAN, RifEA 250~425 um. B AESEH AR LA
7 () HDPE, %454 JHMGC100S . JE B HL 5 SHR-
50A, A7 ZONTL DR KA R IRHIM A G PR A F] .
HET SUEAT B i HLEL S SJZ51/105, 477 5NIL
T KRG K BRHUR I A PR A A o E R E VR A A
LHS-250CAY, 7= Z N Bl iRt #s A iR
Nl FIRERIRENLAL S SD-240, 477 FoN B
WA AR I A PR A A o SILF% ] B 7 7 RE A RHA LS
WAL 1S768-20KN, A== F N g AA AN 25 il 1
HIRAF.

12 XWHR

IR K M F B E B T2 S
TEHRE . TR E ., ARl PUERE. AR
R BRI, BN PSR, B EIK
IR, 25| #6H 4%, 3B Six-sigmaDoE 2 & 14 i
%, EEAUE R XEE . FLE P XEE. PLEEX
BE ARSI BEIRE . EHLELE 6 NS
TERBEFEN R X6 NS AGIEE S T WEHE
25 B e 2 M P B ) L Hor, HILE R X

FER FNFE N A% OIS E, BEE T ISR
iy BRI P R e BB OCE T HLE AT
T BEORAE T A e N OGS X 3 i AR e s B its
T FE T A AE R SRR A R s WL S XGRS 2
T 2HRE s TR k.

Six-sigma DoE & il R 11 7 i AL R A 32 308
M SR — R HAR R, it 28 458 . AR
AT R, &S EIIBMETE L 1.

*1 IZsHESER
Tab.1 Value ranges of the process parameters

E5E HUAH 7
BT T XGRS Yo/ C 172~192
ML A XU Yo C 164~184
MU 5 XU Yal'C 152~174
BN EE Yol C 145~170
R B Ys/C 147~175
FHLUEETE Ye/(r mint) 3.5~55
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1.3 it HEHlE
A #RHS HDPE ()i & btk s, B At
P FAIBVERS i 7 LA, AR A PR 2, A
BB AR 22 o KRR A )L RRRE
BREE A 250~425 pum Hitki, 5 HDPE #% 2:1 &
FLVRA, IINGE R KH-550 fBEEF). HERE M HiAth )
7, EEERAVLIT RS, HEK IRk
R LR, 4% 28 ASREi T2 S
A GHIE D =T
1.4 PEEEMI
FCRE 25 it 5 I € Y(GB/T 9341—2008)
MARIRFERO S Mo, R A 80 mm X 10 mm X
4mm; % (IR E4EMERERIIE) (GBIT 1041—
2008) MK ) EAR AL, RIS 10 mm X
10 mmX4mm. K 5 REHIFEHLAE R U) ) s B
IR, DAL ] FB 75 REAA BHA IR AL HE AR O
Bt A 1 BE o
2 BAHFERE
FRAE IR T2 A%, H3ET T 28 Rsss, 2558
£ 2 Fin. RPEMERRSLIRH IR, KA bR/ 3f
ERIFECF AN
p, = 43.882+0.112 2Z, —~1.196 4Z, - 0.034 2Z, —
113232, —-1586Z, +0.255 2Z, + Z, x Z, x
17479-7,x2,%x19486-2,%xZ,x0.8117 -
2, xZ;x0726—-2,x2Zyx0.4557~27,x7Z,x
0.1873-2,xZ,x0.697 1-Z, x Z, x0.008 1+
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Z,xZ¢x0.3212-2,x2,x30269—2,xZ, x Z,xZyx0.5668+2,xZ,x16316+2Z,xZ, x
0.0706-Z,xZ,x24702-2,xZ,x0.196 5+ 18117+7,xZ,%x0.4623—-27,xZ,x1708 3+
Z,xZyx0.736 5—Z, x Z, x0.368 3 Z,xZ,x4460 6—-Z,xZ x44885-Z,xZ,x (2)
(1) 29618+7,x7Z,x0.1583-7,xZ,x1728 1+
P,=211639+32811xZ,+0.3182x Z, + Z.xZ,x0.3965
14462x7,-0.84xZ,-6.0739x Z; - R Zi=(Y-182)/10; Z,=(Y-174)/10; Za=(Ys—
AAL82x Zy+2,x 2, x 203752, x 2y 163)/11: Z4=(Y4-157.5)/12.5; Zs=(Y5-161)/14: Z6=Ye-
10142+Z,x Z,x2.755 6+2, x Z, x0.128 0+ 45,

R2 TRILZSHEHRER
Tab.2 Experimental results of different process parameters

PURTRTXIREE  WLRPIXIRE  HUREXRE adolhiE SRR LU R MPa R4S /MPa

Tk
djo

Y/ C YalC Ya/'C Yl 'C Ys/'C Ye/(r min-t)
1 192 164 162 145 175 55 41.3 16.7
2 184 184 174 170 175 55 334 9.1
3 190 184 174 145 147 55 46.8 22.3
4 188 170 168 164 175 35 38.1 20.9
5 192 184 174 145 175 35 49.2 17.0
6 192 184 152 170 147 55 53.7 19.1
7 173 173 152 167 175 55 46.9 12.8
8 192 164 152 170 147 35 46.9 22.3
9 172 164 152 145 175 55 42.2 19.7
10 174 171 169 145 175 45 458 13.9
11 192 164 152 170 175 55 46.6 154
12 172 167 165 159 147 55 41.7 19.6
13 192 170 168 145 147 35 49.6 24.2
14 172 169 167 170 175 35 443 14.6
15 178 178 154 145 147 55 45.1 24.3
16 192 184 152 145 147 35 46.3 28.8
17 192 175 173 152 175 55 40.4 7.8
18 172 164 152 148 147 35 40.0 29.9
19 192 164 152 145 147 55 46.8 32.6
20 192 184 152 170 175 35 42.0 28.5
21 192 184 152 145 175 55 452 23.8
22 192 164 152 145 175 35 40.7 23.6
23 192 175 173 169 147 55 39.0 34.0
24 180 180 152 166 147 35 39.9 17.8
25 182 182 172 162 147 35 44.9 45.4
26 179 179 152 150 175 35 385 176
27 184 174 161 157 161 45 43.4 16.8
28 184 174 161 157 161 45 46.1 15.6

HECAEA AT DLE W, SR emERmss e 1 ol SRR R R o R R
G AL P XURE . ARG AR E . & 405008 0.98 F1 0.96, ULEABIAYIE FEMREE, L
Ao B R R 2RSS I AL B R . AR SR uEE TR R ARG P E N
ENE IR 0.0016 1 0.0131, ¥J/NT 0.05, iIF SZiZMA R & 545
1 25 il om B A0 IR 4 o FEARDMEL . SR MH P RTE SN T
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Fig.1 The simulated-experimental values of flexural strength and compressive strength
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Fig.3 Change surface of the front-end low-temperature flexural strength and compressive strength
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Fig.4 Simulation results of the front-end high-temperature performance
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LT X 189 C, ML XA 179 C, Hl
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xk3 BRMIZEH
Tab.3 The optimal process parameters

T H E TiH I fH
Y C 189 25 i 5 B A /MPa 44.12
Yo/ °C 179 25 il 8 FE S {E/MPa 43.15
Yo/ C 168 JE 458 4 A E/MPa 31.38
Yal'C 158 FE 45 50 FE S {E/MPa 30.73
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Ye/(r min) 4.0
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Fig.6 Simulation results of maximum willingness
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