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Abstract

In view of the flameproof shell of the explosion-proof high-power permanent magnet synchronous
electric drum used for mining continues to bear dynamic loads during actual use, which leads to the
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flameproof joint surface of the rotating shaft being prone to deformation and unstable flameproof
performance, the displacement dimension chain of each component under stress is calculated
through force analysis of the actual working conditions, and combined with finite element analysis
and simulation, the design scheme of flameproof surface of electric drum shaft considering the in-
fluence of long-term radial load is presented. In this paper, a flameproof type test method of flame-
proof shell under load state is proposed and verified by the test. Finally, the explosion-proof high
power permanent magnet synchronous electric roller developed in this paper has a good perfor-
mance in the industrial test in the underground mine, the measured flame-proof parameters are
normal, and the flame-proof performance can be stable.
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Table 1. Main technical parameters
F 1 FERARSH
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Figure 1. Position of the explosion-proof joint surface of the electric drum
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Figure 2. The clearance dimension chain model of the spindle and inner oil cover
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2.3.1. BRTHH

HENR A A HU T

(1) KJE: 1400 mm;

(2) Hf: ©1600 mm;

(3) #H: 1200 mm;

(4) BEE:. 60 mm;

(5) YFH& 7 800 kN;

(6) KA 77: 800 kN x 1.75 = 1400 kN

(7) MBS ERE, SHRE WL 2 iR,

Table 2. Material parameters

T2 mREH

i H 28
THIAEE 0.3
LSSt 2 e ] 1
R 7850 kg/m?
Pt 2 x 105 MPa
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AR A AR X 3 il 5 P v 25 1) PR A S R RO BRIC abT s Nz 11 5 ARIE DL 3 FR. B
HiHL 7] 1400 KN, JRFEHIA 90 KNm, 2% 15 460 NM); S Ha b ke FLRI TH [ @ 298, R f
1400 KN f&jt. A Bearing Load i i 9 5 %% 5 1200 Y 6l 45 ¥R 1 90 KNm it Il 75 8 T-iRAk s 72 i
M20 WEH TS S350 460 Nm, 4 plidh #2778 115 KN (T = KFd, H K% 0.2 15, d NIBZUAFR
HAZ) [16]-[19].

Figure 3. Schematic diagram of loading method
3. mEAERREE

w4 pras, o XREERI4r 770, Tetrahedrons DA 4>, AN 30 mm, F&/NISF 4 mm. %I
TR, B PRSEERLANTR, A4 107,511, T4k 512,482,

Figure 4. Schematic diagram of grid division
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T N S R R AR TR T, N R R AR AR TE Y 0.046068 mm, L A B AR
TE 24 0.039624 mm, A& T 77 [a) Ay [R] [a] , ek far 3 B 1) A 9 25 5 3 il B 422 R) B 5 K 2 0.046068 mm — 0.039624
mm ~ 0.006 mm.
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Figure 5. Schematic diagram of drum load test device
B 5 REHREmANREREE

DOI: 10.12677/iae.2025.132032 259 INE SR E S


https://doi.org/10.12677/iae.2025.132032

3

ZH 5 1R 1% I GB/T 3836.2-2021 £f 15.2.2.3 2 ME RIE 1L T, 205t i . Eiedk
i R A B B 2 s AT R MR TR I ARG . 45 SRR B LIRS &I KRS %L /1N 0.54 MPa, #ika#;
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Figure 6. Permanent magnet electric drum rotation pressure test device

Bl 6. kERINREREEMNERERE

TR E E b T iedeizsh, JFoRM T2 3 fs i, 8 VR & i o A7 B s s, 1T
BLADL 3 30 57 2 FL I AT RS EARAS R T &, wl® 6 B

FEDAR K B AP S I E W PHE NSRRGSR 5) e B OKE) FHl DL 90% % & 4% e %, 5l 0It
HEATBRIE R 700 & o DRI SEBLTE VR 2 3 A R AR 2 b= AR AR 12 IR A R AT B AR . a5 S L
* 2.

(2) &R

o 5 1) H R AES % T A b 2% R — g 2 4 BB AP e AT IR B . BT B RSN R
7 B2 0T B R 4 W R P 1 AN R A, O He 8 R 5 B RIRAS N IEAT, 3% = AMEZE 120777 1) 43 it
T 2 #8467 (800 kN), RIG %18 GB/T 3836.2-2021 %7 15.2.3 2 77kt AT, WM&k E N(9.8 £ 0.5)%
TiEFIFR 2 0.05 MPa ¥ F Bt (CH.) 2 SR A SR KESN i AR5 — IR, IR J1I NS 01 1.5 %,
ANSE R A= SR B R 1 B (R A AR T AR . R0 45 51 L3k 3.

Table 3. Enclosure pressure test
= 3. HhEmEIRLE

TR R EE R
1. FfE
BYEE S1(32% % )i E RIS AR: CHaIRE: 9.8 (VW)WHIUEIE J1: 0 kPa iREGIXEL: 3

REEIEE ). 0.688 MPa
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2. ek
WG TAR: CHaWRFE: 9.8 (VIV)%HIEEIE /1: 0 kPa ikB& k. 3
REEEE /7. 0.498 MPa

2. Wbk
WREGTAR: CHadRFE: 9.8 (VIV)%HIEEIE /1: 0 kPa ikE& . 3
e /1. 0.341 MPa

1. ¥
RIS CHaiRIE: 9.8 (VIV)%WIEEIE J1: 50 kPa W6 k8. 1
L /. 1.222 MPa

2. BeLkfz
o R (B E %) WRETAR: CHadRFE: 9.8 (VIV)%HJEAIE /1. 50 kPa iBh k¥ 1
REEIEE /1. 0.765 MPa

2. WL
RIS : CHaIKFE: 9.8 (VV)%IUEE /7. 50 kPa Bk k% 1
R BIEE: 0.532 MPa
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EH T 977 % 71 57 i A R I T 1) Bt ] B3 PG AN RS2, 50 P 8 e R PR AN A A 00 1 90 7 FRL B VR 14T B
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RN EHIRE IR TLIR, R,

REAEWBARE T

TRIEAE AL E, %/ 800 KNIRA T, WRIGHIK, RALHE,

RIGTE 120°07 B, %717 800 KNIRA T, RIS TLIR, RALHE:

RIGTE 240°01 B, %77 800 KN RS, WGk, FALhk.

TR0 45 FUE B W R AT AR H% GB/T 3836.2-2021 7RIz 2B VT F & 71 800 KN FER T, BRI R SZIENEIE
JIWIHER, 3B AR R A AR A%, W R AR EE SR .
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Figure 7. Industrial test site
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AL IR AR Tk M (n 7 Fros)Ja, Wiman/ffk, S Gl Es, R/ R
SEE PR ARAE R BRI A T RS 2, WA IR . MRS AR AT IR . R S5 R R PR R
EHRES RIAF R & AR 07 8052 Ik W% 4.

Table 4. Measured records of main explosion-proof parameters after industrial test
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e (mm) 02 -0.22, -0.18 —0.23, -0.16 - 8 M
f;;gﬁ -0.16, -0.20  -0.18, —0.20
2R
it i o AR 1 0 0.05 0.04 0.04 G %%jﬁi’w
. N G ENNE S =N -]
a2 B =
lmgﬁﬁgﬁ 0.38 0.32 0.32 Ltk - AN
- /ME
%;g%ﬂ %;ggigﬁﬁ Ra3.2 Ra3.2 Ra3.2 ok MR L

5. &g

N T SR K D AR B IR L re SR ST AE SR N 224, WIEERORIHT, AN x) i 3R fa B
PR BEBORKIBE T, A T8 T RWR 230 S8 KRR R s R B et 7 %, IR 7 5z
SRS LS G L SERR A R 5 a6 S A 8 i A AME IR 770, R IR I0E, w045 SRR
ASICAR AT 75 4 K Th 2R K 1) 20 P Bl R 1R W v 77 50 2 AR R o IF A B8 22 TR R ik
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FasEtt.

S E WK

[1]  fEAk. kN E AR KAz S 78 [D]: [ 008 5g]. dbnt: s EA oK%, 2001.
[21 BEXL Fzi. RN IOR 5 R R 0] B P, 2004(4): 1-3.

[81 EAed. W aUmEilIRs) REHEARIVR R et ], BRI R AR 534, 2022, 58(1): 37-39
[4] #LER, BRS). REES & REENIUR S R E&HI]. HA L, 2008(1): 1-6.

[6] ¥R, K32 T. REHS RSN K BUR Bk RS [Cl v B R 2 S B L — Ak Bk &
g, PEBTHERESET E TEVRD S, B PR — AR ARER S VO SCE. HRBHA AR L
4y B, 2010: 4-8.

[6] s, KELFID HENERTE T ig 2 XHENL R R[], S FLH, 2019, 40(4): 106-108.

[71 WA, Rbess, M, & W KB B SRS R R R[], E M Rk R, 2018, 37(9): 653-661+692.
[8] E 7%, HBNRMEM S AmE LIRSS B N A A ). B HLIE, 2007(11): 18-20.

[91 Z=WA, XU, kLD EREERIEE IR ). Bx TFE, 2019, 51(2): 63-65

DOI: 10.12677/iae.2025.132032 262 INE SR E S


https://doi.org/10.12677/iae.2025.132032

3

[10]
[11]
[12]
[13]
[14]
[18]
[16]
[17]
[18]
[19]

dahr. K IhER K B K B B VR 8 s sUEE AL A R [I]. B0 HLH, 2020, 41(1): 84-85+89.

BEEE. T ANSYS 15 B 2R LA R R T LU [O]. HUBCE BT &, 2019, 34(2): 112-113+132.
X4 H. BT CATIA fs SNk HLIR SR 4 1 S B FE[3]. MU BT K, 2019, 34(5): 69-70+77.
B, BRI KR F B VR R A S5 4 /3 AT [0, BB, 2020(4): 14-16.

oz, RSN R IR IE R B IR = [J]. B2 4, 2003(S1): 101-103.

TKAE, B, BRI iR R DR SR A MR FT[I]. BARARAL, 2016, 43(4): 73+75.
B, A SN SR A IR TT i RO FE[I]. 5 Iké#%, 2023(4): 192-194.

BESOW. R ERE =M KGR IR R NHNE AL S A [I]. e 4%, 2023(4): 136-137.
TERGE. G E IR AU R A IR IC T [3]. BERFHE, 2023, 44(2): 35-38.

s 1 FH A SNSRI FRICAHT[]. AU ET &, 2023, 38(4): 24-25+28.

DOI: 10.12677/iae.2025.132032 263 INE SR E S


https://doi.org/10.12677/iae.2025.132032

	矿用防爆大功率永磁同步电动滚筒关键隔爆技术研究
	摘  要
	关键词
	Research on Key Explosion-Proof Technology of High Power Permanent Magnet Synchronous Electric Drum for Mining
	Abstract
	Keywords
	1. 引言
	2. 关键隔爆结构研究及验证
	2.1. 隔爆结构分析
	2.2. 无载状态主轴与内油盖隔爆接合面m、k值测算
	2.2.1. 尺寸链计算
	2.2.2. m、k值测算(不考虑径向载荷)

	2.3. 带载状态主轴与内油盖隔爆接合面m、k值测算
	2.3.1. 有限元分析
	2.3.2. m、k值测算(带径向载荷)


	3. 隔爆型式试验验证
	3.1. 外壳耐压试验
	3.2. 内部点燃的不传爆试验

	4. 工业性试验
	5. 结论
	参考文献

