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2 3. H|oj & HZ 6310°] THH 2|o|C| Y Z Ho{~of| OJ2|A REEZ 30,000A2te] +HS
o2l o] A& EX|47} 200,000mm - rpmO|2} & imf, o] {2 o] X|CH AL Jts%t &

22
reltd

@ 4,000
2 4,500
3 5,000
@ 5,500
FE1H
E§ ZOIE
O] 2H|= H|0{Z HS 0| M OHX| 22 210f tH 7| SHAIS X[ 4 gNE A S| S E N2 FoH= A A 2F|o|Ct

2 StASE X4 dN = 200,000mm - rpmoO|LC},
2 63102] 2HX|E HS 102 2HX|E d =10 x 5 =50mmE SSotCt.
ToHOF & Zh2 £|CH AHE THs o 3| & = NO|C,

A2 24

A2 BAME dN =d x NO|C}.

h2fA N = %E | AtStCt,

O] SAMZ ME0|RE ENHM SHASEX|E XX /R, HOZ HS 2 OLX| & dE 78 = U 7| W20|Ct,

N
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R
(1}]

1. H|0{& S 63100]|A] RHXIE2 d = 50mmO|C}t.
2N = 200 ooo O HAISICY.
3.N= 4.000me0IEE E|CH A2 7Hs B 3|2 = 4,000 rpmO|LCt,
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HxE 4

@) O: A|AF 2117t 4,000rpmO|2 2 8L},

@ X: 4,500 rpmO|™ dN =50 x 4,500 = 225,000mm - rpmO| |0 Z0{El $HA|& = X[4 200,0002
£SO 2 S2|Ct. SHHEAE AT A SIHSEE 4,000 rpmOICt.

@ X: 5,000 rpmO| @ dN =50 x 5,000 = 250,000mm - rpmo| £|0{ AL EX|4S Hooz Ea|c},
SHIEA[= 2| A8 2T E = 4,000 rpmO| Lt
@ X: 5,500 rpmO| dN =50 x 5,500 = 275,000mm - rpmo0| &[0 eHHSEX|4E ooz Sa|c},

SHIZAI= £t AL 2| & X = 4,000 rpmO|LCt.
QE EQE
63102 EXt2| 102 AHZ 10 mmE H= E57t KL HIOE 2HX| & M= 04 0| RE| 55 Sdl 2|

OIX|EE F5IE 2 102 50 mmZ 8l A48l OF StCt,

CHAl LERH O] A| T

HIOR S AM 2R HA H20| M XSS &HEstn, TE0| FOT £E=X|4= A dN = d x NOf| CHISH v
= Toh= &M= BEhotct,

H|O{Z] OHX| & M= 04 0| 0| H B0l 58 &8l d S Fot1L, AKX = dN2 = AT,
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2 5. HPZX|E 12mm, 2X|Z 10mm, Tjx| 2mm, L{EQ] £0] 22mmel AFZELEA} 3| A0 880N2)
St=0| 228 uf, LiAte] WRHEEH A2 [N/mm?2]27? (Tth, LIEQ| Z} LIALA| ZE6t= st stE52
T YUsHA 2 SICt 7St
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E-Fa RS
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YR2X|EL dy =1231% = 11mmojct.

TLHOF & 22 LIAR HRHEHLO|CH

o) x4 2% ndm0fl BH| HEES Fot 30|22 A = nd), x So|ct
O|= GHE2I LIARA 471 00|10, 2f LEARAS| HEZ 0| DojofAf HM| BB Z0| b x & =27} g7 mi2o|ct,

3

P
HE2 A=Mdy x5 xn=m1x11x1x2 =22"mm?o|r},
M2t WANMEHere p, =880 =12 = 3 8o N/mm?2o|ct,
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1. 2 2HEC H|EZZHEES JSHH M = 400P, T = 300PO|C}.
2. 4YHIS-RHEE T, = \/(400P)2 + (300P)2 = 500POIC,
3. 012 5|2 HELS 2 Ao chelotel 8 =1030%0)cy,
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E 7. 012 BE S=SH4UBE(KS) 0 2610 4E8E|= Y3} F2| X|5= 5| Ex}o[Ct. 7|1F X| 7} 242t
@75mmel H1t Fo| NYHE0 Cet HF2=E 82 H2?

A2 F-mm] pb H6
+0.051 mm +0.019 mm
+0.032 mm (0 mm

@ FHO| A|Cf 5]X|4£= 75.051 mmO|C}.
@ &£9| |4 51E2X|$= 75.019 mmoO|Lt,
® Z|CH Z A= 0.051 mmO| I, £| A ZAH= 0.013 mmO|Ct.

@ HH2 NSRS S EICt

& ZQIE

O] 2Xl= 7[&EXIa 75mmOlM 71 He2t = p62| SotK|=E F1otal, 1 X0| 2 2|ch E ARt 2[4 EHME

ZU He

7|& X3 75mmoOILCt,

TH H62| 5{8XH= 0 ~ + 0.019mmO|C},

2 p62 5{8%t= +0.032 ~ + 0.051mmO|C}.
HEX HE 1, AZXt pe H2 SotC
Ar2g 34

T XX 7| EX + 7H AoHHX}O|CH
TH XA K| 7| EKX| + 2 SpeHHX}O|CH
% HCiK| & 7| E K]S + = AFSHH KO L,

% XA K|E 7&K + = SHeHH KO L,

Z|of FME= = Z K| - 7Y XA K|5=0|C}
XA EHMeE & X AX|5 - 1Y X CHX|$=0]|CF

E M= 0| FHELCHZ THE9| Xto|o| 22 IotK| 47| 2] tihA] X|CHgtnt £ AZES T otCt,
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TH H62| Z|c 5{€X|4&= 75 + 0.019 = 75.019mm0O| 12, £[A 5] X|$E= 75 + 0 = 75.000mmO|C},
= p62| £t 5| 8X|4= 75 + 0.051 = 75.051mmO| 1, |2 §EX|$£= 75 + 0.032 = 75.032mm
O|C}.

£/ M= 75.051 — 75.000 = 0.051mmoOILCt,

%A EME= 75.032 — 75.019 = 0.013mmO|LCt,

A EME F0|22 M A7t A 0| FHECH ICH

MX|E s

O X. E2 FH2 "AHO| XLl | K|$= 75.051 mm"O|Ct H6= FHO|EZZ 2HO| ALl §{ K=
75.019mm0O|11, 75.051mm<e £2| %|tl 5|2 x[%0|Ct,

@X. E2 EH2 "£9| 2|4 82X 75.019 mm"0|Ct = p62| |4 ${X|4E= 75.032mmo|
75.019mme T+H 2| £|Cl 5{&X|~0|LC}.

3 0. £t E M= = A CHX[2 Y XA X2 X}O[0|2 2 0.051mmO| 1, XA EME= = 24Xt 7Y
A|CH x| 22| X}0|0|2 2 0.013mmO|C}.

@X. EZ EA2 "EAHR |/ALE"0|CL £ & EMTL0.013mmO|2 2 EMTLM7|X| g1, SHIEA = K|
NSE SHEICE

QE XOIE
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X}O|2 Z|Tff - 2| & EM = EME F5HEH 7|/ E SF/7E 2T E L
27| ZRIE
CHEXH=E 7Y, 22 XH= HO0|Ch X2 EM7t 4=0]H AX| 7|9/ =0|C}.
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1. JMEE 202 70| 600r; = 300r,0|2 & rp = 2r10|LC}.

2.2 E2 .+ =300mmoj| CHSHH 3r1 = 300mmO|E2E rp = 100mm, r; = 200mmo|LC},
3. 95Xk} XIE2 200mm = 0.2mO|EE ML EE= v=ndn/60 =1 x 0.2 x 600/60 = 2rim/sO|LC}.
4, X|Cj OpEH2 F=uN = 0.2 x 1000 = 200N O|LC},

5. 2| MESHE2 P=Fv =200 x 2 = 400nW = 0.4mkWO|C}.

Mx[E s 4
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2 12. 5{82%23 (0)0] 100N/mm?20|22 £H| (t)7F 4mmel £ 72| ZmE HAUO0| (/) 20mmE
otH7| 80|22 Staxt & ul, 25| X|Cl 518QUFstE PIkN]=? (T, EFE2 0|28 E2 75%0I|C})

8 ZE

T He|

FOT Zh ol 8HE2H g=100N/mm?2, EM t = 4mm, 2F2Z0| | =20mm, 0|28 & n = 0.750|LC},
Tolof e 2k 8| Xl 5{2lEstHE POILt,

ZFog x: G|y 2F0|E2 QB THHELS tx /0|10, A|ASHSIS0| 0|28 8 75%E HHEA| HHHSH{of SHC},

o 2=
= oo
> [0 ot

o © o
IS 1z

I
Q
X
>
X

=

I
Q
X
=

A X
=
=
n

O] SAS ME0|RE BRI AYSHEE HE W S1ESHM RRUHAS Folf 7|2 518015 S o1,
X 8Ol EMELCt ofet HEE OlZ R E 2 HFH0F 57| uiZ0|Ct.

=
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ic}
M oad

1. RECHME A=t x =4 x 20 = 80mm?20|LCt.
2. 3X 7|F 512552 0gA = 100 x 80 = 8000NO|LC}.
3.0|2 82 75%E X 235tH Pp=8000 x 0.75 = 6000N = 6kNO|C}.
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MA|E sl o
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@ X: 8kN2 100 x 80 = 8000N7HX|TF A &St O| SR & 75%E HHEEEI 20| S8 Fo12 'X(CH
5| 8QI&sHE0| 8 KNO|CHO| 1, SHIEA|= 0|3 & 22 X80t 2|0 5{8QIEEIE2 6 kKNO

@ X: 10kN2 F0{Zl 0, t, 1, nE BT QtHSHH LIS &~ 9= 240, AlMZE 6kNELE
Zo|Ct. ST HH2 'Z|C 5|81 &EES 0] 10 kNO|CHO| 11, SHIEA = 'FO{T =2 [C 5| EQXSIE2 6
kNoO|CHO|CE,

@X: 12kNS F To| ttHE S 5
#|2 grolct. 2chy| X KettH

kNO|C}'O| 2, SHIZA = "R 2EHA 80m

QE TQE

ST A 22 TN QERETHS FokD, T30l 518 32S JsH 712 6153 78t 5, 0tx|atol
0|8 BES HBts AR HERICH
of7| ZolE
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= 13. O3} 20| EQ} E2| A, B, C, D2 7 &l FX|7} QUCt. E2] A7} 2,000 rpme 2 3| HE 0f E2|
D7t 375 rpm2 2 2| HotCtH E2| DO XIE[mm]2? (B, Z22| AXIE Da = 20mm, E8| BXI&
Dg =80mm, E2| C X|§ Dc = 30mmoO|H HE FH|2| H&2 FA[stL E2|2t RE Alo|e] O|NH2

Q= zio =z Jpdsict)

)

@10
@20
®30
@40

ol
L
I
rE

T He|
0|7l 22 Z2| AQ| 3| FM24 Ny = 2000rpm, Z2| DO| &|®M 2 Np = 375rpm, X|2 Dy = 20mm,
Dg = 80mm, D¢ = 30mmo|C},

HEQL Z2| Atolof O|n&o| glon 2 2t HE F7Hof|M S2l|& 7t 2Lt

=2| B2t C= 22 H0| Y222 2| M7t Z0F Ng = NcO|LCt,

FolloF & 2t2 =2 DO XIE DpOlLt.

g 2

WE HS0|A 0|020| $OH 22 WER AAE S Z2of s N1Dy = N,D,7} ARsHTt,

0| 2R A-B 72} C-D TZH0| 2 ZEXotD, F7H| B2 C7H S50/014 Np = Nc 2 0[0{X|S2 0] BA2
EHfEE He e 4 Uk,
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HX] A2t BO| 2tA|0f| M

NaDjy = NgDg
=)=

2000 x 20 =Ng x
2k

Ng =500rpm
O|LC}.

80

BelC= #2 =0|E=

Ne=500mpm
oCt.

O|X| C2t D2| 2tA|0f| N1D1 = N2D>E X E5HH

NecDe = NpDp

=

=

500 x30=375x
o=k}

Dp

DD — 500x30 _ A0mm

375
ofct.

Mx|E 54

D X: 10mmO|H C-D 22| M Np =500 x 30/10 = 1500rpm0O| £|0{ = ZI 375rpmat SEX| =L},
=2| D9 X|IE2 10mm7t OfL|2t 40mmO|Lt.

@ X: 20mmO|® Np = 500 x 30/20 = 750rpmoO| EIC}. F7H FT

=2| D9 X|IE2 20mm7} OfL|2t 40mmO|LCt.

@ X: 30mmO|™ Np =500 x 30/30 = 500rpmo| EICt, 0|= Z2| C2t DO K|
712, MM 2= 2| Dl XIE0] 30mm7}t OfL|2F 40mmOILCt.

@ 0: A-B F1ZH0f| A Ng = 500rpmO| 1 B2} C= SZ0|2 2 Ne = 500rpmoO|Ct. 0|0 A
500 x 30 =375 X DpO|2 2 Dp = 40mm7} |0 HEHo| =IC},
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2t5517| 218t 7|5t3XHKS A1S01101) S H|o|E (datum)O|

E 14. 7|12 E2| 2Hst 453 2y
I

LR gl SA=?

@ W= (Parallelism) Skt

@ ZZt & (Perpendicularity) Xt
@ CHE = (Symmetry) Skt

@ YE = (Cylindricity) 2t
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BT 7|Z Hlo| ol ol Q47 RO BHSXIS FHSHS AMSHHOICE 7|9 S 7| Zte] W
27{olct,

x2tz 7|7 oI il 247t 90 B 0|RE HES FRSHE RMBKHOICE 7|9 =S 7|Fmto)
=13 B o|ct,

CH%E

SrE 7|E SHEOIL 7|E=0] tis 247 TE /X0 A=XIE AHSH= ?|XISAIOICE 7| == 7|=0
of &4 fIXIOIL}.

HEL = StLte| Y& Xt Ho| O Al R E0f Lot 7472 XIS A SHE Y &SXHo|Lt. 7| EE XA
4 2efolH Hlo| ol 2R girt.

1 X HHE= O 47 7|F 2200 Cfsl] WAt Y= E 2e|Sts AHMISKIO|22 Bl 7[F0| &=
Hio|Eo] 2Rstrt, ST EH2 "HI0|E0| 2R l="0 sigstH, SHIZH = "HHl = SAt= HO|EH0| 2Rst
SXt"O|Lt,

A

28 X A= T|E Q40 TSt 90 ek 2| E HIISH= AHMISAH0| 22 H|0[ 0| RL0{0F SXtH 0|
HohZIct S2 Boi2 "H|0|Ho| ER Gl="0i| sliTotH, SHt=A = "2ZE Skt Hlo[Zo] 2Ret
SXt OlLt.

3 X == 7|& SAT = 7|E50 ol e 68 E TEoh= 9| XISKH0[22 BHEA] 7|&0|
oottt ST B2 "HIO|Ho| 2R gl="0f oligstH, SHIZH| = "tHE = SAt= HIo[Ho| 2ast
SXH"O|CE.

4tH: 0. L= ILIe| A& EH A7 0|4 X2l # & datol| Lot T2 X|E B Y SA0| 22 LHE
RAS 7|—’.-§— = &X| gf=C. Wk HioHol 2R it
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2. 0pEZES tan¢ = 0.10|22 tan(¢ + @) = [ 251297 - = 0.17210]|C},

3.E3E T=700X235 % 0.1721 = 14158.7N - mmolC},

4. Ut S Bo| gle P =141587 = 60.25N0|C},

MX| mhet

18 X: A&t 23H= 60.25N0| 22 54.25= SHX| §4=C}. SHIEA|= 60.257} =[0{0F $tCt. 0] 242 tan(¢ + a)
ALtOILE £| T L Hol|M X[ E 2| &2 0 L2 = U= 2EOIC

2H X: A4 Z1H= 60.25N0| 2 2 56.25= HX| gH=C SHIEH|= 60.257t £|0{0F StCt, O] g2 2| E2 =
OFEZt B SILES S_ATSHA| BtEs] ESE A AlAke mf M2 5 UL

3H X: A& Z1H= 60.25N0|2 2 58.25= SX| @ E r

o| 2@ 1 — utan aE D A|SH= 2AF AAO|L 7t Etgalg 3
4H 0: P= 60.25N2E AME|DE HEO|CH LI A4S EIE MK 1ot 57| $HE KR 0|2 Liss &M%t
Hetotrt.

SICE O] ZH2 tan(¢ + )

AMNZILIAL AASE 2 A tana = 22 2|=2F N2 HalstD, Lo T= Wdtan(«i? +a)2 A5 EIE AT
2

5, opx|2fol| P HE & ot
ot7| XOIE
ARZILIAL A4S 2X|= 2| EZH AL tan(g + @) M8, P = T/L HEto| M| thA| 2 M2 | EICt,
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2 54 7|10{ES LIEPH Q= 7|0f Aj|M BE 3|1 TS TS uf, S2tol| = 710{ CetD
Fol 1F¥x|of ALt Sl= ME CHELE 710] A7 500rpme 2 3| M et il 7|10 B2| 2| M [rpm]e} 7]0f

L Jlo
- Ei

Co| AFI|XI[mm]=? (B, 710{ A%t C2| 2E m = 2, 7|0 AD|X|& X| & Da = 70mm, 7|0{ C I|X| A

X|Z Dc = 120mm, 7|0{ B 914 Z5 = 35, 7|0{ D Q4 Z, = 300]C})

@ 7101 BS| & 4=[rpm]: 125, 7| CO| &IFI|X|[mm]: 2rt
@ 7101 BE| 3|F4=[rpm]: 125, 7| CO| &FI|X|[mm]: 41t
3 7|0 Bl 3| M 4=[rpm]: 250, 7|0 Co| ¥ FI|X|[mm]: 2m
@ 7|0 B9l 3| ™ 4=[rpm]: 250, 7|0 CQ| ¥ FI|X|[mm)]: 4

o
HZI 242 na=500rom, m =2, Da=70mm, Dc =120mm, Zg = 35, Zp = 300|C},
7|10{ ARt Cel B EO| 2282 Zy =Da/m =70/2 =35, Zc = Dc/m = 120/2 = 600|C},
Tol0F & 242 7101 B 2| T 4=2t 7|0 Co| L[ X[O|Ct.

710 Cot DE &2 =0l 1HE JALEZ 9| H = M2 2Lt
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A&k 2hd

oiX| A9} CO| ZHAIZ ME8HH ne = Ny X ZalZc = 500 x 35/60 = 291.67rpmolCt,
CetDEZ2 0| Y222 np =nc =291.67rpmo|L},

Ct2o2 Dot BO| BAHIE M ng = np X Zp/Zs = 291.67 X 30/35 = 250rpmo|C}.

710 Col EFI[X|= p=nmm=n X 2 = 2mmmo|C}.

M| off

@ X: FFO|X| 2mmme ZX[2H 7|0 BS| 3T 4= 125 rpmO| E2|Ct 24 7|{Eo| FA| £ H|IE MEstH
ng =250rpmO|2 2 HIZ B2 "7|0] BQ| 3|FH 4= 250 rpmO| 1 7|0 CQ| YFI|X|= 2mmmO|CH"O|Ct,
@ X: 710 BS| & ™4 125 rpmE E2|10, {FI|X| 4mmmE E2IC} U2 22 ng = 250rpm, p = 2mmm
O|C}.

® 0: 54 7|0{82| £ H|E HE6IH 7|0 BL| 2[M = 250 rpmO0| 11, 25 2A p =mmE XME5HH 7|
Ce| |FI|X[= 2mmmoOlL}.

@ X: 710 BS| 2™ 4= 250 rpm2 X2t /AFI|X| 4ammm7t E2ICt fFL|X|= p=NmMO|EZ HIZE EH2
"7|01 Co| ¥IFL|X[= 2mmmO|CH"O|LC},

2

o ZoIE
AZXMAE 21N HE 29

7HEIchE EE =X B 2| H & A dhohs| L.

[ & =4 7|0{Holl A 22 %9| ot DIt 22 BT4E

re
5
3
3
> M
kJ
[n
P X
rin
m

CHAl LI O = A| mhHEt

4 7|0{E EXl= B 2 7|0{ef A8 2&F Fe|ot, SEEE|= o S0ttt nz7t ZLhs AAE MU=
x L3 ™ o

2 HtZ A LhohEH Elot,

710f £ EH|= nz = YA, FFI| K| p =nmoct,
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ot o] Am7|07} &St UACL 2E 5mm, A4 2491 T|L|Q10] 50rpm 22 4.5kWe| S S

b mlL{Qie] 512788 210| 100MPad ff, F Sl Z = IHS 125t m|L|AHo| X| A X|Z[mm]27? (H,
ot Ao ot FeS N{Et FO|A HAMS MBSt KA, =1, BHASf, =1, 2EI|&E
A2 Y =0.3, 1= 32 A|MsiC})

N
=

> 0B rd Mo
un
ret
I'I

®0.1
@1
®10
@ 100
He 4
£ ZoIE
O] 2Xl= B&7|&E F0|A HAAME 0|83l L A2 £|A X|ZE H5t= 2H|0|Ct
EFa sl
T US EE m=5mm, A z=24,3"x n=50rpm, 58 p=4.5kW, 5|85 SH
0=100MPa = 100N/mm?, A f, =1, EA4H %1, = 1, ZE7|&E XgA Y= 0.3, 1= 30|Ct
To{oF & 22 £ A X|ZF pOILCt.
Folgt ZAHS K| YA S Y7t REV|EO|2 2 R0|AAMS Wr = f,f,obmY HE{Z MOF $HCH= HolCt,
ALEE 34
O/ X|¥ X| &2 d = mzO|C}.
I X|M £ == v =ndn/600|Ct,
MY HMSE2 Wr= 000P/v0||:}
FO|A HAA 2 RET|E KYASE A ) Wr = f,f,0bmYO|LC}.
0] 348 M= 0|R= EX0IN 6:. P ot EEME, DE7|&E KA+ Y E A F{7| W Z0|LCt.

pl
=
i
0

1LIOXYEXESd=mz=5x24=120mm = 0.12mOlC}.

2.OXM &E= v=ndn/60 =3 x0.12 x 50/60 = 0.3m/sO|C}.

3. ME MMEE S Wy = 1000P/v = 1000 X 4.5/0.3 = 15000NO|LC}.

4, 2O[AAQ CHRSHH 15000 =1x 1 x 100 x b x 5 x 0.3 = 150b0|C}.
5.2t b = 15000/150 = 100mmO|C},
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MX|E sl

1#H: X 0.1mme MY SH 4. 5kWE 4. 5WHE X M2[of HMSIES 15N +FELE ZAY I LIQE=
20[C}. SHIEA|= X|Z0] 100mmO|Lt.

2H: X, Imme YASHS 0L 3 THR £ ot Xt2| o & &R XM 2|2t 2tO|CH F0o|AAl0f H2ts| LISt
b =100mm?7t EIC},

3H: X. 10mme XM S5 3m/sHH 108 I A HoF HMSIES 1500V 2 B A AME mff A7 3|2
Z4O|Ct, SHIE O|X|M £ == 0.3m/sO0|2 2 X|ZL 100mmoO|LCt.

4H: 0. ZEI|E FO0|AN Wr=f,f,obmYOl| ALtZf2 d2H b = 100mm7t =0 HEOICE

r2

QE XOIE
O X2l iy HH2 ZE7|E KA+ vyt AFLX|7|E XA +E 2Sot= ™, 22| 2 DX H £
AL mmE m=Z HHEX| g50t vE 1081 22 T= FOICt

CHAl LI H o= A mhE

710 S AME2 BN d=mzZ2 XES 7512, U320 v=ndn/6022 £ & 7ot 7,
Wr=1000P/ve} £0[AAS AAS O|X|4= pE ECt1 FE[SHH ELf,

27| ZRIE
HE7|E FO|2A2 Wr=o0bmY HEJO|H, T|X|d £ Q40| X|F 24O 2 HEZ 0|0 EILY,
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