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1z
2
E
it
b
5

b

B A= T EE(63a), T-FE(63a)0] B 3= -5 7] 0] (64a) 2,
TE719](64a)9F WEH Hol7l= 95 7]9](65a)9), ¥ 57191 (652) 9} A TE o
3] % 7] 0](65a) 2] 3] A& A A 8}= 3] F 3 (66a)°] vFAE 5= AT}

T-=7]0)(64a) ¢} 3] 7] o) (65a)F 74 B & o] 6:1¢1 ZE:7] 0] 4= gl o,

ololl §HAsHA i ChFF A M S 2 A&V B AT F U

1) 5% 2 (66a)S, A 13] 5 F(66al) T 4|23 F3F(66a2) 0. &2 o] Fo] A = QlT).
o] 74 9 A137) 5 3(66al)L, 7] 0] B 2~(62a) 2] U] F-of A X =, &7}

N

Jolut 2~ (62a)2] Bl 31 A 7HsHAl A e 2, 37} 7] o] uk 2 (624) )
e BE o] 90T EE o] 429 55 (66a2) T AT S E AXE &
o}

%0, o

A2 F % (66a2), 71018k 22(62a) 9] 2]-ol] A X ¥ H, B}-7}
A 1375 F(66a1) 2] A7 AEE A (68a)ell o8l Ay a1, 77}
DG A20)9] G -S #EF] Y 2A50)0 AEE =S DX E 5
A 23] F 5 (66a2)2, Al13] 5 F(66a1)7} 12 H o] t] 22(50)00 3] A= & HAgT
T Atk

718 -5 Z(63a), A1) T3 (66al), A2 53 (66a2) ZH7HS TFFEH
Hlo] ol of sl 3] d3 = Sl

TA A =2, G55 (63a), A1 o] F(B1)ol| o &l -7} 7] of Bk~ (62a) 9]
el 31 st A AjtE = lar, Al2wl o] " (B2)ell o] &l shHEt
71ofHk2~(62a) 9] sl 3] A 7Hs Al AdE 5 AT

B A A ool A FEE(63a) FE(61a)2] 5 HOR 3 AG = Fo g A
= ¥ (axial force) o] Wol 7hal| A= Fo] of B2, o] A9 Al1,2W o] & (B1, B2)->

FZ5(63a)2] 3 ¥ (lateral force) == -5 F(632)2] WS ¥A & 4= )=



WO 2022/114686 PCT/KR2021/017096

[115]

[116]

[117]

[118]

[119]

[120]

[121]
[122]

[123]

[124]
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[126]
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Hold, ol & Eof A4 d S 483 5 ot

A3 53 (66al)2, A3 o] & (B3)ol] 2] &l 4571 71018k 2~ (62a)2] = <l
3] 7hsshAl ARE = AL, A4 ol H (B4)oll o &l 377 71o] k2 (62a) 9
st el 314 7HsshAl AjrE 4

B A A do| A A15]) % Z(66al) FE(6la)ZHEE] A A FHHo] Ady AL
Y 2~21(50)00 A TS AEA] 2ol ¥ (axial force)©] Bl 7FIA] =
Fol ofy L2 o] A5 A3,4W o] Y (B3, B4)> #1395 F(66a1)2] 3 = (lateral
force) S WA T 5= = HloJ&, ol & Eo] A5 2o Hde 488 4= )

A 23] & Z(66a2)L, 2 E 2 x| ¥ 3= Al59] o] = (B5) L AleH] o] H (B6)°l 2| &
T AH20)°] el B 7Hsst Al AjEE 5 2

B A Ao A A23] F 5 (66a2)> Tl = (50)e A A 755 ALt
% 0 2 A, &9 (axial force)} 3 ¥ (lateral force)©] o] 7}ef X = FHo| &, o]
785 Asul o] F(B5)S A2 FF(66a2)0] FH& WAT F = HlolH, dE
Eo 32w F (thrust bearing) S 4 &3 5= 9131, A6 o] % (B6)->
23] & Z(66a2)2] 3 # (lateral force) S WA = A= HoH, ol & &
THE eI W] F(SRB) 7 & A5 mo] S A g3 = 9t

73718k vief ol A 23] 5 5 (66a2)> H¥ 2 o] Fo] A R, YR
A == Alsulo] F(BS5) B Aol EBo)S F8 R I Ad U= F
A 220yl TrekstAl AdFstr]elli= o 8 %ol ATk

oof] B A Aol = A23] FF(66a2)2 Fola= R W o] Y- (67a)S

5 100 A E vkl o], A2 A o] ©] 4-F7-(60b)+=, F.E](61a),
71018 22(62a), 18 5(63a), 15 7101 (64a), ¥]& 7] 21(65a), Al1,29] 5 = (66al,
66a2) 2.2 -4 ¥ = 9] 5 5(66a), Mo @57 (67b), 71 E H FA(68a)E T
T Atk

A2 Al o] o] -5 H-(60b) =, 371 8 Al 1A Al ofl o] -5 F-(60a) 2} Tl 8] S o,
Hl o] & 39 (67b) ] A A 2|7} th =

=, ¥ A A o] o] wlo] a9 (67b) LA AH20)2] A 9 Sl DA H =
2718 A 12 A of] o] nl o] 8 8F-9- (67a)2 24 2H20)2] A S]] A X 5=
Aol than, Y] A QA5 L P07 B}

U2 FAd R AES A1 9 FAAH R FAUFle] FASN EHRESE
ARE-38EGL a1, ol o] whe} Fi A8 3| 3]sty {8l oV A= T L g g ol i El
g Ageit

T 112 =20 =ATE 5 60)2] A3AA A E A Ehy] 93 ol

O
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[136]

[137]

12

5110l A E vk} o, A3 A o] o] 7-F7-(60c) =, EH (61c),
71018k 2(62¢), T-FF(63c¢), T-F 7] o] (64¢), 35 7] 2] (65¢), ¥ FZ(66c)S F 3+

A
T A

EE1(6lc)t, TEE S WA A 7] o uk 2 (62c)0l] ADEH, 314 2H20)2] A
Ul Sell Axd 4= 3l

71018k 2 (62¢)3=, EEﬁ(mc)-@} AFshy TEE(630)S 3 A 7= Dot
TEHE Adstr] 4@ 24 V1017 WA E W, T AH20)9] 3 9] el
x € 4= Q). 7] ok (620) = 471D 4= Q)
B A A el o] 7)o ut2(62c) ol 3= BBl (61c)9 A EH o] HEI61c)el o 3
8= T8 5 (630) 2, T8 F(630)°ll 7B H3= -5 7101 (64c) 2,
7101(64c) S} BHE2] Eo}rhz 9% 7] 0} (65¢) 2, 9157101 (650) 9k A T H of
7101(65¢)2] 3] A& A A5k ] 22(50)00 3] A& AL s
Z(66c)°] vt S 9) .
T 7] 01 (64¢) 2} ] 57101 (65¢) = < A

7+

14 v o]
ool 5 1 TheFR A MBS B R

T
H

3718 T-E 55 (63c), I F 5 (66c) A7 ThERE Hlof ol of & BT = 3
TAA SR, EFH(63c), AT FH BTl 2l a7 7] o k2 (62¢) 2

el 31 7hsetA AjtE = lar, Algnl o] F(B8)ell of &l sHE7t
7o Hk2~(62¢) 9] sl 3] A 7Hs kAl AE 4 drh

2 AA ol A T-EF(630) EE(61c)2] T-EH o7 3] bk FH o= A
22 (axial force)©] Bo] 7}8l| A= Fo] of L2 o] 49~ #]7,8W o] % (B7, B8)
T55(63c)9] & E(lateral force) £ 15 5(63c)2] 7S ¥ X}@' 9l
Molel, ol Zol AFEAMAL S A8 4 e

1) %5 55 (66¢), A9 o] FH (BI)yoll o] 8l A7} 7] o 8l 2~ (62¢) 2] ARl F] A
% sHAl AdtE 4= 9lar, A e &2 wjx ¥ = A 1M o] H(B10) L

1ol HB1D)ol & &l aHE7F 71 o vk 2 (62¢) 2] dhH el 3 A 71 A AghE
o}

S
i&

B A A ool A 3] FZ(66c)S U] A2Z(50)0 AH TEHS AP Ho R A,
= = (axial force) ¥} rdej(latelal force)o] ol 7}sf#|i= Zo| L& o] A5
A 101 o] H(B10)> 3] & F(660) 9] H 8 & WA 7 = W], o & 50

2 W o] & (thrust beanng)e A 4= 9o, Al11H o H(B11) 35 F(66¢)2]
2] ¥ (lateral force)S WA & 4= A= W o]H, of| & E0] A F2AHAHE 8T
I )\1]\1:}

E3k 410,119 01 B(B10, B11)< 7] o] ¥k 2 (62¢) <] 8 ol A 3] 52 (66¢)0]
Y 2 g B 7] ojuk 2 (620)9] st FAE thE HET Ao R
A A 3kl A110,118101 H(B10, B11)°] A X ¥ x5 & 4= it} 7] o8 2 (62¢) 9]
St FAE 71 &0 22 FAR T S AT EE A 1A A A ¢
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o} 9 5137 (67a) & 7] ok 22 (620) Wi o 24 |3kl 410,11 o] F(B1o,
BINE HAT 5 94 BT}

[138]

[139]

[140]

[141]

[142]

[143]

[144]

[145]

[146]

[147]
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s
s
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S
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offl
e
K
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&
rlo
s
[
L
QA
2
=2,
N
)
-4
offl
i)
lo

&7

g
R
Hy
[o

S 3 F o] gol Zhel A A9k, 410,119 o] ¥ (B10, B11)°]
R FHSuAE & =8, ¥E5(66c) AHA 2] Aol 7}

A9l o] (B9) & 9] &5 (66c) 0] F & WA 5 = wlold, &

10 =
%
e
i
¥
X0,

Homz
o] ApFxAvolg og 483 2l

A71g 5220 BAIE s ol "R (70)=, THE T (60)9] FH o' 3| A=
3| A2H30)e] A & F5 S AT ACEA, T A2 s 4
A=, ol stell A = Al Al ol o] S o] FH(700)F & 12 WA & 145
Frasto] Addstar, A2 A o o] s o] H (700 E = 15 WA & 17
Zrasto] Adstar, A|3A A o o] st o] H - (700)E = 18 WA & 208
Frasto] Addstar, A4 Ao o] sHEwo] H (70 E = 21 WA & 225
Frasto] Adstar, A|5A A o o] sHE o] H i (70e)E = 23 WA 25
Frasto] Adstar, A6 Ao o] sHtHo (700 E & 26 WA =278
Zharste] A A gk

512+ 5200 EAlE s o] G 70) 0] AL Al o & AW sty g
FH 2 A2 YB ol ¥ 132 1 129 A-AH S ule) ekl
Lwolal, & 145 & 139 B-B'A S uhel Ayt o)

T 12 A X 140 =T vhel ol A1 Al o] o SHEH] o] F(70a)+=,
WG FS(T1a)e] AFAZ FAE 5= o, 7] 2F2E(10)0] X2 5
A

o F S (71a)E, 7| 2T 2 E(10)0)] AXE 4= 9low, 7ol = o] & (71al),
Aol G A At (T1a2) & o] Fo] A 5= T}

7hol =wo] Y (71al)E, Mlol WA At (71a2) 9] kel HAE = 1o,
314230y 3] A& Thol = 3 4 Sl

o] F A At (71a2)+=, kel A X ¥ = 7ol =wlol & (71al)S A A8k,
71 ZT2E0)0] AX=E S 9l

23718 Mol | 5l (T1a), 31230y WS uet dA 1148 Fa 55
N E x| =] o] sHEuo] & (70a)E o] F A ¥ =, o] W, 7hol = o] & (71al)
3] A 2430y W el d2kE a1, wjo] ® 2] 2] t)(71a2)+= ] 2H30) E
A 220y FH §lol 7] T2 E10) Aol A= = 9t

- Ao ol A = ol fFH(71a)o] A EFE &olsHA A o Y55,
SH-Hl o] & 7(70a) 2F 3178 ZF(20) Alolell F- A Z (817t nhaE 4= ATk

ZAZBDE, 1A AH20)9] A& 71<E U] 2HA] gl o] &) st 4= gl
o & Eof, 7]E9 a1 Ape] A7 o] 4 A 4.5mA 75, 2 A A o <]

AZH20)= AL 2 WA 2.5m FFEL 2 A &of] o&] B3 =817}t SRE
Atk

al
PN
T
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AL, TAZEBNE ST o4
, AAZ20)E A EFsiA A 5 STt
L2155 520 A E e o] FR(70) 9] A2 A ClE A o] 9 g

A A28 AR EHolar, & 162 & 159 A-A'A S el A aHgh
A, 5 172 5 169 B-BA S upgf Aebgk ol
WA 52 1700 A g mkel 2o, A2 Al o) o] B} of 7 F(70b)3=,
710 JAFA R AL 7 Jdow, 7| 2T 2510 dAd F

o] @ F- 1 (71b)E, 7] 272 E(10)0] HAE 5= 2o, Zho] =w o] & (71b1),
ol H A A (71b2) & o] Fold 5= St

Zhol =] F(71b1), W] B A A th(7162) 9] Aol A2 = gl o,

3] A A30)9] 3] A& 7hol = 3 4= 9t

o] & A A T (71b2)+=, el A 2] ¥ = TFol Ew o] ] (T1bl)& A <] 8},
71 ZT2E10)0] AX=E 4= Q)

g71gk Wl FH3(71b)2, 31 A AGB0) S WS wel A4 1A & T 55
AR A H o] sHFa o] F7(70b)E o] FA| H =], old|, 7ko] = o] | (71b1)S
3] A AF30)e] T el F2kE a1, wlof 7 2] 2] t)(7162) = 2274 ZH20)°]l
FTHIEE 7| 2 T2 E10) Aol AA=E 4= )

B A of o] A 2H20)E shebel A7 HA o] AEE(82)7F ¥ A H a1,
82yl Mol & 51 (71b)S A X g o =M, wof FF-H(71b)o] 3278 2H20)0l
THAHNEE A4 5 2t

ol & Fall ¥ A Ao o] ahF-u o] Y (70b)-= W o] W H- 4 (71b) ] Al el

AAH(T162)E 7] Z7-Z=(10)el 23] A A ghell o &l dA|

AL, JIHHE82)E 3l Mol " fHH(71b)e] A EFE
=3
A g SR o] H 3 (70) 2] A3 A A ol E A 3] 9§
(2] Y molar, & 195 A3 A o 2] Bt o] HHE(700) 5
FHH(71le)& Agstr] 8 =Holar, X209 (a) WA (oF =

I H(71c)e] a8 220yl AXH FEHE B R, o] 7] A
(a)3= o aL, (b)i= A0l aL, ()= Wi 2ot}

518 WA & 2000 EA ¥ kel fo], A3 Al of o SHE-H] o & (70c)+=,

WA H R (710)e] JFAZR A4 E = Ao, 1A 220y AXE 5 ).

W F51(71e)2, LA 220y AX = 4= 9o, 7ol = o] ¥ (T1cl),
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A1ZQE ZH o] E(71c2), A2Z SN EZ 8| 0] E(71c3)E o] Fo] A F= it} &
Aol M, a2 2H20)3= Wl o i Sl (T1eyol A = f1x] el 24 114
F(83)0] npaA = 4 ek,

Zhol = o} & (71c1)E, A 1R EZH o) E(71c2)0] AXd = o,
3] A= 30)2] 8-S 7hol= g 4= Q)

A 12N EZ g ol E(71c2)%, 3 o 7 o] Fo] A 4= glomn,
7hol =il o} Y (71c1) 9] WOl H F(71c11) 9] kel AFd 5= ik & 49
ANZEJAEZd o] E(71c2)3z, Mo FH(71c1 ol A7 eol 4
ol =H|ol H(71e) e Y=o ® 53 AAE a1, AGE wio) A =4 A3y
NS 7HE 5= ek & e AllzJEZH ol E(71c2)0l =
A2zJQEZY ) ETIc3)9 BY AFS A Al E" T (T1c21)0] B4 )
mhdE 5= 9l

A2 EZ o] E(71c3)3=, A AH20)2] ol A 383)2] 7H4A12] & utel
AAE 5 glon, g Ao A1z EEd o] E(71c2)st 2 S 13
ANER T 712Dl B85 288 T H(71e31)0] H5= A vpEE 5= )
A2 EZ O] E(71e3)w= Ao 5 7ho] o] F(Tle)o] WA Hiz 1
olste] AV|Z EEd FHE 7 5 3

A7) W o] H Y (T10)S, A1 228 EZH o] E(71c2, 71c3)9 8 23S
-l A ZH20)0ll A A ¥ a1, 3] 230y HaHS we 4 1A S Fa 55

AR X FH o] sHFulo] FF(70c)E ol FA ¥ =], ol 7hel =l o | (71c]),
52209 (a) HA] (0)ol) A1 vhef o], A1 22 EEH o] E(T1c2, 71c3)°
ol AR Adefol A L7 LA AH20)2] FH(83)S B 2 F o R HEEH O
3] A 2H30)2] Wl W 2hE 4= 9t

ol & Fall ¥ A Ao o] SHF-u o] Y (700) Hl oA H R (T1e)=
A A glol upe} A z}o] g-o] st ik ol e} X FE A 9
A2 20)0l AR Fol whel 722 PR S GEE 3

5218 52 20)) AT sHE A o] | (70) 9] Al A

2
i
{0
o -
oft
2
N
4o

(70d)=

- ofd

ox B
il
™
>,
>
juii)
o
e
4z
k
e
e
M
k
[\®)
[\
rlr
Y
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>,
K3
o
ol
4z
=
2
o
o =

st WMo FH3(71d) S A ehr] A g =y ol

1 A 5 220 Z=AE wpe} o], A4 Al o]l o] s} o] & 3(70d)3=,
1o JFAZ FAAE 7 o, 1A 22000 AAE 5 ATt
TS (71d)E, 19220yl AXE 4= 9o, 7ho] = o] F(71d1),
ANEUA~(71d2) 2 o] Fo4 A F= it} 2 A A ool A, 317 2H20)+=,
oG Ful(71d)ol A= ARl A 3HA & Fa1 F @40l npAE 5= ok
Zhol = o] B (71d1)S, A EvF A~ (71d2)0l A X = 4= glom, 3] A 230)2]
3| HE& 7hol = 3 4= 9l

ZJAEHA~(71d2)+=, 28 AH20)] WSl A #(84)e] 7HdAt ] & upef A X €
T Ao, 7ol mmol & (71d) o] Y7L FE EE5H el A
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7hol =n o) #(71d1)S AT 4= A} 2o EvF A (71d2)0) = 124 2H20) <9
EH A% A AEE T 71d2De] B v E = Tk

G 2H20)5=, Wl B S (71d)o] AR == 1ol A4 1A S F 31 3 (84)0]
nhAE g olow, ZJAEA~(71d2)9ke] B8 23S A8 FBHel 7HEAE &
el A1 EE T (71d21)e] oS H = A28y (71d22)0] ntE = 4 Qo)

718 HA"H FHT1d)2, 2 E2(71d2)2] £ 232 T8 a2 2H20)
A a1, A2 30)S] WFHE vl A4 (HA S Fa1 55 )2 X o
- o I (70d) S o] FA Hi=d), o] u) rhol =l o} H(71d1)2,
ZAERFA(71d2)7F a2 AH20)0] 4 E Abefoll A AR27F 314 2H20) 2]
FBHE T AFom FEHA ARG Wl 3 4= 9l

ol & F3f & A9 o] F i (70d) A B R (T1d)S LEStR

A 2ol whel Al zo] gol g Wk ook X TR A7 4 glow,
24 A0 AR Hol whel A AL Sr 5 ol

-

523 5 20 AT sHEH o] (i (70)9] AlSA Ao E A etr] A&
F2 A 28] DR EHolar, 243 ¥ 239 A-AA S whal A eksk
ola1, & 25%= &= 242 B-B'Al S e} Awkdk m ol
%23 WA 5 259 A H vk} o], A5 A of] o] shEul o F7(70e) =,
B (Tle)o] AR G- E 7 9o, A 2H20)0l AXE 5 At
o] & -5 (T1e)Z, AL 2H20)ell A A& = 9o, ko] =no] F(Tlel),
7hol = 2l(71e2) & o] Fo A = gt}
Thol=m o] (T1el), A AH20)2] 2]FH S wpel A€ 4= glom,
3] A 2430)9] 3] AL 7hol = 3 4= 9t}
Zhol =l G (Tlel)S, 3 Fuje] g wojFd = o, o & £
% (journal type) S E/5 2 EF (ball/roller type) M o] ¥ ¢ AT}
g F el hol=woFH(TleD) 2.5me] A A& 7HA = TR E| AR 7Hse
Aol AAl Ao A7]9] wlol"Ql A& srelste], 318 24420)= 4 o] & 2.5m 9]
273 By 2he 5= Ak ol 21§k AL 2 20)+=, AA A 2= 2.5m o] 82| A A&
7HA = o, Aol FFEF(60)7 A A E] = F ko] mb E RS 52 230
TN E Bk} o] FER(60)7F M H = AR A& v]Ee] AR B,
4 WA 4.5m)yA 8 AASHE Aol ahghA e o= Q)
7hol =@ A (71e2)L, 3 FEl ] 7Fol = o] F(Tlel)ol] TS5 = $ ]9
3| AAH3E0)S] WFHE whel A E = glo, Tl Emo] ®(T1e) S Thol = 3
g ol o, 7hol = e A (71e2)> EEH = Eol & thdshA e 4 9=,
=% Folv 3 HA B0 Aol wret A= = vk
=, 1A ZH20)9] A A o] 2.5mA W, 3] H2H30)e] H A A& 1A 2H20) 9
olF ol AR ¥ = Thol = o] " (71el) o] Z Aol &= o,
7ol =d A (71e2)9] =% ol uhe} 3] 2k30)2] o A

[=1
Aurn o %, Y AAG0E H Aol FFE FHFH 50| G

H

;oﬁ,
I
i
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AN o= 3 - 2H30)e] A A Yot whE T4 sl dbs vhol =d A (71e2)9]
% Eo|E 243} o 6}THM F(70e)0] 715S AT 5 A g
ol & 7ho] = e A (71e2)E, M A Zate] 34 2k30)2] W F-H ol
AR ¥ A, ﬁﬂx}(m)e} O‘xﬂzﬂ o= Azd 39
o) 3] 2 4 9] S0} B (706 %, 7ol =l of e (71el) 0 % 5
el o] gd wloj & 2 -8ste] s 2200l A gHoll whet 724 PR S
GHE 5 oA, Thel = d(T1e2)9] wolE Aol ube} 3] - A30)e] AV E

Aop= A7 = NG AA 4= o] FH 3 A e &olatA FeAA
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