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Abstract

In beneficiation operations, ball mill grinding operation is a critical step in the
entire process in the past and the concentrator, the cost ratio in the beneficiation
process of building a large share, so the research is necessary to mill, we need
optimization of the mechanical structure of the mill, which increases the grinding
efficiency and reduce costs.

This topic is mainly on K2112.00 overflow ball mill for structural design,
according to the technical requirements K2112.00 overflow ball mill, and
reasonably determine the design and the design of its mechanical structure includes
a feed unit, drive unit, cylinder, etc., performed mill assembly drawing, part of the
main components and parts Drawings. This topic is mainly on the bearing portion,
drive unit and the cylinder section mill to optimize the design. Understanding of the
situation of the working principle of the ball mill and load distribution to simplify
the structure of the bearing portion, and the use of common parts, can reduce the
cost of the mill, to meet the needs of enterprises. Optimization of the barrel portion:
Improved cylinder material, rational arrangement of the cylinder liner, a reasonable
choice of liner material and the type of optimization out equipment, etc. can be
reduced to improve the barrel of the feed end and the discharge end of the slurry
leak, improve operating efficiency of the mill, increase the service life, improve
efficiency and reduce energy consumption. Through access to information we can
see, the design of overflow ball mill diameter is 2200mm, length is 3600mm, can be
calculated through speed, power, amount of ball mill parameters such as their own,
and then the design of its drive unit, Select the proper motor, reducer, the
corresponding couplings and rational design structure ball mill gear, and checked.
Can reduce energy consumption, increase economic efficiency.

Keywords: mill; structural optimization; rotary department; transmission
division
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K 3-3 # AR B

BRIEATI I e IR . B A A Pl RSN
PUmo Hok R A BB, 2aa AR, Arlaelekl. M) ER &4
LRGN, WREDEHE . B, RS AZEE Imm A, 2R =
BRI, EARKEREILR .

PITBE TR AL AR 4 [ 5 SR A i 2 2K

(6) faj kR ayiseat

P B3 PR3 22 A A T AP i S, R0 PR PR N LA F 5 4 00 L o
180°, HiZikpiimzs, Kl 3-4 Fiom.
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Bl
h [ |I I| & r‘-E-
_—_EIXD-_
. . . D
| |
£ — o

K 3-4 fa RIS

Pttt (O BREE DL A F R A ER AL, LR 54 RO N3k 3-2 P

# 3-2 ARG RS
i ) B h axb
JHEEKENL  0.01D (2~2.5) & (4~4.5)d 300x500
E L 0.01D+(3~5)  (2~2.5) & (4~4.5)d 300%500

H13% 3-2 Wi 5AS: & =21mm
B =(42~52.5)mm, K 50mm
h =(120~135)mm, HY 130mm
a X b =300mmx500mm

Herra x bAME B B 7L
322 HMMFHLRRENIRIT
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BERFRE A b e s . a0 g HERVE R RIE AR . a1
i A AR [ 5 AEERVE (VR 22 8 b, T HERLE R Bk =2 5 i 5 1) v 2 il o
[ R FT 45 1 o 3 i ) PN BEAR AT B P AT AR, A PAY B ) i AL A TS 45 A

HBLHRE E AL AP AR A HEEVE R AT IR . FE e e R
SRR B I AR OREF — B

EREEBLIN P fifE g b ag b, PRl R SO 3t ORI S g b ARt
H R A R TR IBR S T Ak et AN, SRR B 2 N 1B R R M
IRt Sl A A 2

(1) 50 SR Ak

EREEDLI 2R 2l 048 ARAE LRI AN [ o] LAy D8 =Fh (& 3-4
Pios) « L ARV S ST A

OBy a5 WA LR R, BIRIEIELIE, S0 dhEE B
PRI, B0 =i E fLIEEAENL. RAE RS B T B LA Rl 2k (11
LT, Had M R TR M0 A 3R A BT % K B

@A IR A% RERH MR T BENLACT- 2R (K 0L B2, SRR IE N PEHL,
AISK IR EE SRR AR R AR R, BT L) Sk Ak P AR [ e T P
U (TR A Sk, AT DRI Sl . — MBOH T30 T R 70 SR LEEL RS P i — B
BEH .

OMREHAY & AL EWRSY 4SS, SHTBAEET, XA050WL
R HIENL. Hi KU R KR YR RENE AN 22 A BRI A) T4 BB TS N
Pl

2ot P A S kbR oL, IR G400 avan ™, REREMAR LRl T, 3L
] [ I A R 73 AR A o
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|
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(c) BRERN 28
1-fk, 2-~A1F; 3-~13k: 4% T
K 3-5 =Fhehrn o8
(2) ¥

i it [4) 465 R ) B3R BB AL P A FH 243 i AT RE AR PE R SR U2 AR OK . 5 EE 31 32 ik
(RCE AP E e )T, Imae e BRI R, KR AR EE ML i a5 0 AR
T PG, /NBUER AL Bk SRk . N Bt o R AR e — M, 3 mT
i e At 2 R (T AR 2R PR [R) 00 B o A6 I RCAIE IR RN pey i s B e Bk =, e
W A, LG PR E AR .

(3) a5l

2 Bl R R 2G230-450, HitkAetnge 3-3 fias.

(4) . HERME IR E

HERME B A 3-5 ()« (b) FRimF . (b)) Frf {2k,
{FL 2 FLRE (1) i 1) 75 2 5 BREE ML AR ) IRl 5 g 1) —#, iV EME, LR BRI 7E
WAL EAR.  (a) ML ZBIRENL R B, fliEHmES.
Frlik (a) FhgbkHE .

s It TR R BE ML A HER A 3 3k sl P 3-6 AT . A H s BlAR ) P R T
S BRI ) AH S BB IE T, BT DURHT S A (AR ER AR IR N BREE AL .
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TR, HWBIRER T, FERRZARMEL, [N A R S — 77 6] B )
Hifir, IFHIFOVERELF, Wl AME RS IR 2 .

R VT AR OR U B R HLEL Y, R BORANG ] S BUB LI HIR . R
P A 7 2K

(1) A rhs oA il B TS FH v FS Jeh RN st TR e 5 o 2 A el P
()72 — R, 7 2T BROR

(2) FEHHAR_EHIRE,  ZEAT AR .

3.4 fRENEREVILIT

341 &R
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W 3-7 Foniifeanea, SEE GRS . SR TAEEREA R,
v Lhide 8 2% 1K 2 (GB/10095-88) . 7Nk 644 #Lidk 40Cr, 1 i1 AL B, HB=220~250;
Kk RE 2G45, AT, HB=173~200. BREENLAIZHEEML, TFRE
BN TAL ), BEURE, FrUVBCRI AR R e K S A, e AR
H 32.

(2) WIPHE L ESH

LSBT
a = 20° (3-9)
AR E
hi =1 (3-10)
THl R 2 4
c* =0.25 (3-11)

WIDikE: d, =3500mm

Hd, = mz,#4z, =109.375 Xz, =109

WD =7.68, WAz, =14.19 iz, =14

Ha = m(z; + z,)/2 =1968mm

182z, + z, = 2a/m =123

RN =2y/2,, FTbhzy + 2z, =2,(1+10), {5z, = (21 + 25)/(1 + i) =14.17,
Wz, =14, z, =123—14=109

z,/z; =109/14=7.78, ®Z N 1.3%, AIH.

oy FE R AR

d; = mz; =32x14=488mm (3-12)
d, = mz,=32x109=3488mm (3-13)

5k
=
i Hf
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Sk
>
bl
il ]1{

5k
>
il ]1{

S
=
i
I
HN

AR A B4R

R AT

hal = haz = hz m =32mm

dal = (Zl + Zh:;)m =512mm

daz = (2, + 2h)m =3552mm

dey = (24 — 2hg—2c")m =368mm

dry = (z, — 2h;—2¢*)m =3408mm

dp, = di cos a =420.98mm

dp, = d, cos a =3277.65mm

p = mm =100.53mm
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i JE:
s = mm/2 =50.27 (3-24)
TR -
c=c'm=38 (3-25)
NSRRI

B (HUETE) 3R 15-3, 19[r7]=35~55Mpa, A, =112~97

d > Ay3/p/n (3-26)

RN HESd =(80.3~92.76)mm,
ik Fd =160mm.
(3) k% By E R A

OHf e Vr B /7
2 (HUEH) B 10-21, H0yiim1 = Ouiimz =1500Mpas.
A (WU B 10-20, fHopg, = opg, =460Mpa.
B (AR SRS K 2-49, HSymin =1.1, Spmin =1.5-
Wik 58 (ER RN AR R TAE 24h, BRAE a5 4, I

RANEHES N, =3.97x10°

N, = N, /i =5.1x10’ (3-28)
RNEHEIEN, =5.1x10’
A (WU B 10-19, BT 57 7% ir R Kyn, = Kyne =1
P fhgpe 57 1 FH S 7D <
[04]1 = [04]2 = Kun1Ouiima/Stmin =1500/1.1=1363.63Mpa
[or]1 = [0F]2 = Kun10FE1/SEmin =306.67Mpa
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()86 70 1A T 42 e 57 5 P&
THE TARRE:

T, =9550000 P/n (3-29)

RANBHE/ST, = 10062971.43N - mm
0.922 Y HL BB A #E AL Bh R .
1 8 BoAr R AL K

K = KAKVKaKﬁ (3‘30)

K K,2— A RE, & WURTTH) 3% 10-2 HUk, =1.5;
Ky2—3h# &%, & (Wikikit) Bl 10-8 Bk, =1.1;
K,—— MM RS, & PUisit) % 10-3 Bk, =1.2;
Kg—— W 3G A 2 48, & (WUseit) & 10-4 Bk =1.15.

MK =2.277

B (HUBREELF) % 10-6 ZbHRHNS 0 R ¥ Z, =188.9Mpas.

PRt BN a =20° , Zy =25

oy = ZgZyy/ 2K Tid; (u + 1)/bd3u (3-31)

A b—5 %, HX b=300;
u——AEZ Lk, u=7.78.
RNEHE R 0y =437.67< [oy]
FI A 1A T 22 k5 55 558 P 3 A 25K
@ 565 GRS R o v

B (HURETEY 3R 10-5 13Yrg, =3.09, Ypg, =2.1728
Yoqu =1.527, Ys,, =1.79721
YigqYeqr =4.718434

Ypaz YSCI.Z :39043
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O-F = 2KTd1YFa1Y:ga1/bm3Zf =3367MpaS [O-F] (3'32)

FIT LA AR 25 982 577 56 P 2 223K
3.4.3 RIRERRVIEFSRX

BAEE) i, =735/23.9=30.65
Jirhi,, =30.65/7.78=4

WOk RS ZD60 FrVRIE 2% .
FESH. LI a=600mm, F0EH, =650..0mm, 1EFhEI =

[ SRAML N ek 3% B4 E THER A 288~906KW, ATk FRZN ML Th A 210kW .
FIT DAAZ 50T 256 A2 A 3K

3.4.4 BExMERRVEFSRZ

HH DA BIEFEnT 0. H Bl L H fl D=100mm
$ﬁ?%olmmm

R 7% 1=l D=120mm

IR %ﬁL%Dlmmn
(1) FLLANYEE & 2 (8] Ikl 2%

T =9550 p/n=2728.57 N - m (3-33)

T., = KoT =6275.7N - m (3-34)

A (B T % 5-64, AIREH LBL1 BRI ds .
FEZH: TFHAEHE: 5000N-m
VFH#5#:  1600r/min
BHFLEAR: Dpin =80mm, Dpay =125mm.
(2) JFIE RS AN /NG e Tl 1) () IR 28
T =9550 p/n=10480.99 N - m
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Tea = K4 T =2.3x10480.99=24106 N - m
A (B2 M) % 5-64, Wik LB13 A B As .
FEZH: VFHAPREH: 20000 N - m

HfLER: Dpi, =130mm, D, =200mm.

345 HHARNEZFRSRZ

A (AN BT FAY 3% FH AR 77K N1032.
Hh D=240mm, d=160mm, C, =212KN, C,, =302KN.
PRI, ARPREEE. 1800r/min, fhit{# % . 50000h.
B R -

& (HUsiit) % 13-6, 15f, =1.8.

PR HEAT 32 10 be, R
Fe = 2T, /d; (3-35)

A T,——/NAEAE B ERAE, N - m;
dy—— /NI B EAR, mm.

RNE A 1EF, =44923.98 N

DU ey 7 D48 1) K A

F, = Fi tana (3-36)

At a—WiSMA, WilENE, a =20°.
MRANEHETSF, =16350.99 N
BT N NA BEFACR G, W AeR BRI 42 M 3, )24 & 3h 84

P = fF, (3-37)
RN HE1SP =29431.78N
AT
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L, = 10%/60n(C/p)*%/3 (3-38)

A n——HIRFIF %, n =735/4=183.75r/min;
C——HE A B3 5
p—— 4B H T

RNBHESL;, =65466.5h=>50000h

FIT DA 36 438 b 7 A2 3K

346 BEHIAESK%
HEOMELA 45 WX, EAETE A B, B IUMORIH) & 6-2 15,
|o,] =(120~150)Mpa.

BEIERE: NS BARIAS: 28x16Xx140mm

PR AR I A S B 2 . 32x18x150mm

R F P E Al 5 I #5 : - 45%25%150mm

/INAFE SRR AR . 40x22X%160mm

/INEECHT 5 D55 45%25%240mm

X A% R H LA R 5 42 hn v BRSO P B R (RIS SRk,

FERREA: TR RS B EAT 80 TR BRI,
DU 3L 308 P B e 2 1) i P AR i A 1K

o, = 4T, /dhl (3-39)

X T,—R#EFEH, N-m;
d——HIfEAE, mm;
h——V =B, mm;
I—FHER) TAEK S, mm.
RNE A 1H 0, =38Mpa< [o,]
FIT LA B AR SR, W
[FI T RAR FU e P, RO SR PR i T L K
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B XS ER LA RAKIR M SE ), T2 N 7, KRBT 28, Jf
e G EIRTE TS, AU E T e sttt . B ERENLI R E T
BRI R 7> AL B o AEIEFEBOE EELF AR, HRpRE R 1 R R .

(1) XFEREENLAVERA TAR B REAT A, #8078 BR B AL FE AR e 3
KA, IEHHUEFRERRE . WERRT 2, Al A R s BRI AR

(2) RFEREEML AL &L > BEAT AL BT, N ScaE AR A RE . & B A B AR
Tt A B AT RS S, whn 7 AR T A, S ARRCR, R
REAE, FEmZbtilat.

(3) X FALzhimfeit, Eoewe e, RMGg&Lsn, wabl
W EhyRE s, AN S R AR KA T, BREEDLE RRE 2 [R5 . X
Hrp b e sh BT Bl , S BT RAZ, W aihl. B as
o XFNE N RS ZORAR, AT BRARERENLEA
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