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Zhejiang channov auto parts Co,Ltd. is a professional manufacturer of plain bear-
ings and wear platesbimetal bushing, and has grown rapidly to a point where now all
types of plain bearings can be supplied. Standard catalogue sizes, special sizes and
designs can be produced at competitive prices and a high quality standard. .
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Main Base Alloy

Phy.Performance/
- A"oy “
Applications
5
5
e

5
5

Mn% 4 4
EEg/cm3
Dengity 8 8 8.8 8.3 8.8 7.3
TEEHB
Hardness >210 >180 >0 >150 >80 >160
FUABREN/mm >750 >550 >200 >500 >360 >250
Tensile Strength
< 3220,
{EFI-[-_-;_,_'A) >12 >12 15 >10 >8
Elongation
Coefficiant of 1.9-105/°C 1.9-1035/°C 1.8-10%/°C 1.6-10-°C 1.8-10=3/°C 101010
linear expansion
mEC
. 300~400 300~400 400 400 400 400
Limit Temp.
SRR . 100 80 60 50 70 10
Max. Speed mmin
LI 15 15 10 20 10 15
Max. Speed
B APV
Max PV 200 200 200 200 200 40
LiEIK A TS
R AL R <0.01 <0.01 <0.05 <0.04 <0.05 <0.015

400N/mm?2

ER RN HEB0.03, FER0.16
friction of coe.0ilo.03;Dry0.16
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FEEMEE

Main Base Alloy

HSEIMES

International counterparts EEER

hES

Chinese Code
GB1776-87 Applications

7 B& =E (USA) | .
Intermational ISO 1338 | Japan Jis | ASTM(UNS) {®ElGerman DIN

CuzZn25Al6FeMn3 H5102 B30-92 DIN1709 . (. — R
(24 Ul CAC304 86300 G-CuZn25A/2.0598 High-load, low speed, general use
H3102 B30-92 DIN1709 EERHA R EREA
CuZn25A6FeMn3
Henesabretin CHER DS CAC304 C86300 G-CuZn25A/2.0508  Superhigh load, low-speed, high duty
CuAl10Fe3 CuAl10Fe3 H5114 B30-92 DIN1714 _ R, ‘_‘-F'ﬁ»—m
CACTO3 95800 GB-CuAl1ONI/2.1096  Medium load, medium-speed, general use
CuSn5pb5Zns 051555 H5111 B30-92 DIN1705 RE. hiE
CAC406 C83600 G-Cu5n5ZnPb/2.1096 Medium load, medium-speed
DB5675-85 HT250 Fe250 ASTM B, EE
class 40 low-load, low-speed

& {48

Solid Lubricant

E#;i;8%1Solid Lubricant
iR 1 —
Solid Lubricant Features Typical application

BEiFiEiags RIFOUREMAFEEN, $785E<400"CExcellent
SL1 ( PTFEZ) resistance against chemical attacks andlow friction Temp
SL1(PTFE etc+Add) limit 400°C

"EA T, TASPEA,
Suite for general machines and under atmosphere

"Eli#iEgiEH "IRENER R HARFAKERYE, EHEE<300"C
SL2 ( PTFE) Lowest in friction and good of water lubrication, Temp.im
SL2(PTFEetc+Add2) it300°C"

"E T K KR AR AE, AR TN,
R, BIESIRE A
Ship, hydraulic turbine, gas turbine etc.
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Straight Bushings

L3
1}
H7
N B I e ® @ 9= I I .- ) P
R1-3 S - A1-3
1 V/ L 32/
AHECH B =
Mating Shaft — As i )
b= i FE,

Mating Housing

Sliding direction

+0023 081208 081210 081212 081215

-0.10 -0.30
IDF7 | ODm7

+0.018
14 10 [MERE

14 101408 101410 101412 101415 101420
+0.007
12 18|12 18 121810 121812 121815 121816 121820 121825 121830
HE 19 131910 131915 131916
+0.034
14 20 142010 142012 142015 142020 142025 142030
+0.016
HH 21 +0.021 152110 152112 152115 152116 152120 152125 152130
+0.008
16 16 22 162210 162212 162215 162216 162220 162225 162230 162235 162240
HH 24 182412 182415 182416 182420 182425 182430 182435 182440
EHH 28 202810 202812 202815 202816 202820 202825 202830 202835 202840 202850
EEE +0.041 32 223212 223215 223220 223225
+0.020
33 253312 253315 253316 253320 253325 253330 253335 253340 253350 253360
+0.025
38+0C09 303812 303815 303820 303825 303830 303835 303840 303850 303860
HHH 45 354520 354525 354530 354535 354540 354550 354560
nanﬂwsom 405020 405025 405030 405035 405040 405050 405060 405070 405080

40,025
HHH 55 455530 455535 455540 455550 455560
0,030
HHE gy 001 506030 506035 506040 506050 506060 506070 506080

HilHE

Straight Bushings

L -0.10

-0.30

II - - nﬂunu

506230 506235 506240 506250 506270
HHH 0025 g5 506530 506540 506550 506560 506570
EH 70 557040 557050 557060 557070
+0.030
HH 74 607430 607435 607440 607450 607460 607470
0011
HH 7 607530 607535 607540 607550 607560 607570
mEE . ~
EHH 80 658050 658060 658070
H i B 708535 708540 708550 708560 708570
H 90 709050 709060 709070
H 90 759060 759999070
0,035
H 36 i 759560 759570
HHH 9% 809640 809650 809650 809670
1oo 100 8010040 8010050 8010060 8010070
110 110 9011050 9011060 9011070
100 MM +0.071 120 10012060 10012070
+0.036
110/130[110
140 120 140
125(145[125 145

506580

607580

637580

658080

708580

709080

755080

759580

809680

8010080

9011080

nm

5065100

6075100

7085100

7590100

7595100

8096100 8096120

80100100 80100120 80100140

90110100 90110120

10012080 100120100 100120120 100120140

11013080 110130100 110130120

12014080 120140100 120140120 120140140

125145100 125145120

130150100 iix

140160100 140160140

150170100 150170150

160180100 160180150
5| 6 |
@)
m




HildBinME HiflbERA

: Z3jH
Shoulder Bushings Thrust Washers Sliding direction
|_l T
Ro.4~0.8 Y Do 1 dl = I"f-
1.6/
da == e El‘E i & V/ - ! :
cefggloo oM S St S ®® | ZoF P || M 7. So S0 5 E’\‘. : N/
t7 - e |A1~3| ! T i T
1.%/ ’(—i 3%/ I I 1
e 6.3 ' ¥ A
A r = 157 e G d
Msating Shaft ' L1 | !.__ |2~a - -
b=y 00 L FERT, 01
Mating Housing
” D -
Sliding diraction P -
L -0.10 -0.30 o 70 iRi2Bolt
=7
Hnﬂnﬂnnnnm CN3650'03-10 10‘2 30 = =
+0.040
10 +0.025 14 10034 2 2 1015 1020 1212
2 ig || B o5 215 1220 132 40 28
E e N EE a2 3 ) w | as
+0.050 3 152
m 14 +0.032 20 27 1415 1420 : 35
0041 CNB650.03-16
u 15 21 +0.028 28 1515 1520 1525 1530 16.2
CNB650.03-16N
u 16 2 29 1615 1620 1625 1630 50
CNB650.03-18 18.2 M3 3.5
mn 20 30 40 2015 2020 2025 2030 2040 35 2
o CNB650.03-20 M5 6
ﬂﬂ 25 L0040 B 45 2515 250 2525 2530 2540 202
: CNB650.03-20N
mn . e e e A e | [0 | e O CNB650.03-25 40 2 M5 6
: 25.2 55 5
31-5 315 40 10034 S 22 CNB650.03-25N
nﬂ s 45 6 5 3520 3530 340 3550 CNB650.03-30 30.2 60 45
+0.075 o M
mm 4 40050 50 65 4020 4030 4040 4050 CNB650.03-35 35.2 70 50 ,
uﬂ I 55 70 4530 4540 4550 4560 CNB650.03-40 402 80 60
T
mn 50 60 ﬁ'ﬁ 75 5030 5040 5050 5060 CNB650.03-45 453 90 67.5
i M6 T
EB 55 65 %0 5540 5560 CNB650.03-50 503 100 75
m 60 B oo ® 6040 6050 6080 CNB650.03-55 553 110 . 85
m & ey 7 98 g . 6367 CNB650.03-60 60.3 120 90
+0.060 CNB650.03-65 :
m 70 85 105 7050 7080 e 2 7
10073 CNB650.03-70 70.3 130 100 4 M8 9
- CNB650.03-75 75.3 140 110
m 80 100 120 8060 8080 80100
CNB650.03-80 80.3 150 120
90 110 130 9060 9080
| 50 | 110 | o o o CNB650.03-90 %05 170 P o
+). A
[ spo7z 22 =0 o CNB650.03-100 100.5 190 160 M10 11
40,088
mm 120 0 o063 110 L) O CNB650.03-120 120.5 200 175

mn
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Shoulder Bushings

FHEC A

Mating Shaft

Sliding direction

ST
CNB650.04-12X15 | o 18 ae 25
s 10032 ’ +0.023 20
CNB650.04-30X35 % | ey 38 i 48
CNB650.04-40X45 | 00 50 10,034 60
e o o am
R~
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Mating Housing

11

15

20

25

30

40

49

58

15

20

25

30

35

45

55

65

BESRE

Guide Pin Bushings (DIN 9834)

Bs
Part No

CNB650.05-32X50

CNB650.05-40X63
CNB650.05-50X71

CNB650.05-63X80

CNB650.05-80X100

CNB650.05-100X125

CNB650.05-115X125

¢ 03

¢ 04

-
1.6
C HN N
A o) A
A1 @
® o o e
e =l £
........... _.-_ I I = =
& &
L
® @ e
18
A |
Y
app—{Lloaln L
ey
= L2 <
I L1 =
40 . 50 40 50 40 4
50 s00le 63 50 63 50 5
63 . 7 63 71 56 6
g |92 g 80 80 63 8
0
00 o9, 12 100 100 80 10
125 140 125 125 106 12
0
140 0025 155 140 140 120 12
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HESRE

Guide Ejector Bushings =

L2 1 _D'ri' L1

JFB-C

¢ 0Ons

¢ F-g_z

BT A

7 Sliding direction

e
= =] n
55 | o | o ws od lopl L lolL BiESHE
Part No G7 hé Part No h6 Guide Post Bushings
38 19

CNB650.06-C-10X24 24 10 CNB650.06-C-35X38 Ees. R HAREEE
+0.020 ¢ H c1 EBB5
+0.005 £l ‘-—| 16 Materisl | BronzetGraphita
CNB650.06-C-10X28 0 28 14 CNBG50.06-C-35X43 LN, 43 24 N S VA —
18 ) e ! f20 Co.5 Material FC250+Graphita
» 0, o -t
40 5 0019 o ° 2 = - g
CNB650.06-C-13X26 26 12 CNB650.06-C-40X53 53 29 ] E| g ' --------- B =
o b
cneesoon.c.1oczs [ % u ® 0, | P =
] o 25 50 6 67 4 }
: 33 18 CNB650.06-C-50X53 53 29 R ]
CNB650.06-C-13X38 38 24 37 14 B 7;! v
N -
CNB650.06-C-16X26 6 12 0 42 19 - Lix - Slicling divectan
30 0028 4 o016 47 15
25 30 y=
Part No Specifcation
50 62 e o 120X 100X 150 120 100 150 119 25
+0007 2 e 140X 120X 180 140 120 180 139 25
CNB650.06-C-25X33 ' 33 19 CNB650.06-D-K-60X67 SN 67 29 30
CNB650.06-C-25X38 38 24 CNB650.06-D-K-60X87 ‘ 87 39 40
CNB650.06-C-30X33 0 33 14
CNB650.06-C-30X38 40 -0016 45 33 19
CNB650.06-C-32X38 38 19 10
120x100% 150 120 100 150 119 25
CNB650.06-C-32X43 42 47 43 24
140X 120X 180 140 120 180 139 25
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Bi#ig XM BHidigR

Spherical Bearings Wear Strips o _
A [EE T EEEE T EYHA
- | & 1 3 & . T.""'“' ; /o D) 3
“ e = '
15 b b Sliding directions
L
w .
a ﬂj-.-" Y =, 1.6
- A o L 3 L
P | EE Azt
i B i il E
] T T N
L L

pert e [ od [op [ 8 | c [oG [ r [ b [Momnomeee
15 26 12 9 22

CNB650.08-015

&
d

CNB650.08-020 20 32 16 14 28 RO.5
CNB650.08-025 25 42 21 18 36
CNB650.08-030 30 50 27 23 44
CNB650.08-035 35 55 30 26 49

CNB650.08-040 0 62 33 28 55 4 75 45 A
CNB650.08-050 50 80 42 36 70 # 100 - 70

CNB650.09-38X100 100 70

CNB650.08-060 60 100 53 45 90 R1
CNB650.08-070 70 110 58 50 99
CNB650.08-080 80 130 70 60 115
CNB650.08-090 90 140 76 65 125
160 88 75 145

o 4y M 0 O M U v U B~ O

CNB650.08-100

e
=
=

CNB650.09-38X150 150 60 B

CNB650.09-75X125 125 95
CNB650.09-75X150 150 60 D
CNB650.09-100X100 100 70

CNB650.09-100X125 100 125 75 95 C

CNB650.09-100X150 150 60 D

39vd
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Wear Strips Wear Plates(VDI 3357) e
i i C ) i \
| = i : ~-:"e==~':'='a'ﬁ & -3 -5
-- 2| 0|2 Y ﬂ

Y )~ — o Az~3

v L
s 2 258 T
: N} 1.6 a ~ ﬂ'lr . BRI
I - i m ﬁi_f 1 § ~ - N Ry Sliding diractions
:T b Ill 32 \ =R C3 all around/C3 umlaufend

—— C1 all around (V4/H)  Sliding directions

BS E= BS w L s w L o
Part No o L Sketch Part No Part No Sketch
7 = 7 © L ®
z i . ® B W B ~ 7
125 75 150 100 CNB650.11-100X150 150 100
- 100 50
15 10 78 s 200 150
CNB650.10-38X75
R ™ _ B 00 B W = 2
1o =
% - 150 10 a0 5
12 B
7 & 125 7
150
100 . = o || B
.11- CNB650.11-125X200 150
. B S S R )
i s : s 150 10 250 200
150 10 i 15 300 200
= 45 = 2
75 B ML 1% 1
i 2 150 100 o 20 10 150
s s ‘ ’5 7 2 = =
wo i 100 Z
20 i 5 s 15 T
.10-100X100
= 2 150 100
e 8 |
20 = =
B 2 By
B e
L o X
= = % 15
o
i e
150 100
& i

—
E
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WERBRR DEEiTERIR

Bimetallic slide Cam Dwell wear Plates

H+0.025 = - =
E—

L EBT
Sliding directions

BE
Part No I
95

CNB650.12-H500X200 CNB650.13-75X130

CNB650.12-H450X180 CNB650.13-75X150
75 a0 40

45
CNB650.12-H400X160 CNB650.13-75X170 170
60
CNB650.12-H300X400 CNB650.13-75X200 200 120 75
CNB650.13-100X130 130 30 95 50
CNB650.13-100X150 150 45
100 90 60 45
CNB650.13-100X170 170
60
CNB650.13-100X200 200 120 75
CNB650.13-125X130 130 30 95 50
CNB650.13-125X150 150 45
125 90 85 45
CNB650.13-125X170 170
60
CNB650.13-125X200 200 120 75
CNB650.13-150X130 130 30 895 50
CNB650.13-150X150 150 45
150 90 110 45
CNB650.13-150X170 170
60
CNB650.13-150X200 200 120 75

CI-Iey\l. &V
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LB R

L-Gibs

MELEER SR

Guide Components U& V Blocks

I o
(n-1)P1

f,SL"‘;XL 220 E+o.025

C2 all around/ M

JOLP-50XL 160
80 Y S — o ;

' un
|

10LP-75XL |
|

J0LP-35XL

i
E-1

B0

p2+0.02

JSL-30XL = 1 . A-A
2-410'201° B E
Dowel pin hole Sliding diraction
15t
p: Bolt
CNB650.15-C-100 20 60 2 40 20

EEE
Sliding directions

CNB650.15-C-150 150 3 50

CNB650.15-C-200 200 1 15 1
| cvessorsco [N s o || | (0

CNB650.15-C-250 250 5 150

CNB650.15-C-300 300 6 200

L +0.01

E w(20)

4

(n-1)P1 T “—“'(];

C2 all around/[N

m +0.10
25 +0.08

B5+0.025
r 1

P210.02 b
)

n TS Tl T e . 
= = Use this plate together JCBS seras.
= Sketch
Part No ““_.. Typedit& HEQ ty 5IsP-C—iEfER . p
Assembled height | It &
CNB650.04-E-20X100 100 60 - : 3 2 Pt ] | R
| b3
CNB650.04-E-20X150 20 150 55 55 = = 40 3 A |
CNB650.04-E-20X200 200 55 50 55 - 4 Assembled height of JSP-C and
JSP-D to be H=BS
CNB650.04-E-30X100 100 60 - 5 - 3 HEN&HJ;P—EHSPM
CNB650.04-E-30X150 150 55 55 - - 3
30 BE 12e
-E- B
CNB650.04-E-30X250 250 70 70 70 - M10 4
CNB650.15-D-100
CNB650.04-E-45X200 200 55 50 55 : 4 100 20 60 2 40 20
CNB650.04-E-45X250 % 10 10 10 - 4 LR SRt 150 3 >0
45 C
CNB650.04-E-45X300 300 65 65 65 65 5 CNB650.15-D-200 200 47 44 20 25 50 4 50 100
CNB650.04-E-45X350 350 80 75 75 80 5 CNB650.15-D-250 250 5 150

CNB650.15-D-300 300 6 200
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BHEBSREREQFIRT = ek

Self-lubricant Guide Bushes Standard Metric Size Production Brief Description

.M B ERREA(BR) EEHAEKNERERE LA EA/NES HIBFHAN, AGANRPHRARE
' IR BB RERY AR EL Bl (B A (Bl A B A mAR — RN EREAR20% -30% )MHRe8iERmHmA. %
WAGESTEREANBHREAEAMENEBRS, RRT —RBAKERREBNERE BEEBH
ARRNERTEM. &R SR EE. B55 . BR. PEH . UREKRRETARREAMRETLENEDE
HNRHFEDRARAE TEA ETRMZEA T ARIRERA KT TR BRIRE. KR SR NSENER
PARHT LA ARABHLIRL 2543 HLIR AR A B F U, & B F—RITENH.

‘ﬂ |

o

R T BRI AN B A R B E SN TRA TR LREAOHEESHER. SR KRS, 5
4 Bl 2 - ANE TR EBRESRAFNA, FENFNFEETF RN TR RERKE S TREM, BYFA
o/ 0 g Siing drectn SREGNHEABKTRANEAS, TR ZEBREHEE. AHEDNNRSE TRAH FOBES

R, RN RIERE &) i T1F.

BS RS oD | od L oC
Part No Gkl (1s6) | (H7) Solid lubricated bushing are sliding blocks are self-lubricated bushing are obtained by means of
30 90 50 30 20 50 70 1. | 135 108

drilling orderly arranged holes in proper size on the surface of metallic matrix of the bushing before
filing the solid lubricant with self-lubrication capability(the area of the solid lubricant applied is usually

i ) 2 2 = = i o0 86 20% to 30% of the abrasion area).The bushing integrate the advantages of both the metallic matrix and
50 125 715 50 20 80 100 11 175 108 the specially formulated lubricants and break through the limitation of the ordinary bushing, which

60 135 85 60 20 100 110 11 175 108 depends on the oil for lubrication.The solid ludricated bushingare especially suitable for oil-free,

% ool oo | = ol " o 2 high-temperature, high-load, low-speed, anti-fouling, anti-corrosion, anti-radioactivity circumstances

as well as the special circumstances in water or vacuumsettings where it is impossible to add oil for

0 s = o e 4 = = lubrications.This product is widely applied to the steel rolling equipments, filling equipments, water
turbines, steam turbines, i nstruments and meters as well as mine machineries,vessel machineries,
textlie machineres,ship building industry,cosmonautics and navigation,etc.They can be used for general

engineering machineries too.

The base materials of solid lubricant bushing shall be determined according to the working condi-
tions of the bushing.The commonly used material is high-strength copper, tin bronze and cast
iron,etc.The filled solid lubricant is mainly graphite and addictives.Various addictives are for various
working conditions.Therefore, according to the working conditions of the bushing, a mix of metallic
matrix and filled solid lubricant can enable the products to meet the specific requirements in vanous
conditions with various temperatures, loads, movements and ambient substances and meanwhile,
ensure stabilized and reiable functioning.

39vd
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Features of The Solid Lubricant Bearings

1.8t RiE. 8GR ERERE:

HRARENROT LR—HFE L, BNNE, FREFEBRHATIRITHARES RIVAERE, TAT
mmREIRE R LN ERGHD S, BEEEBHARITHERER, UBEERFRIARE, €A
B3 R 50 A, BT LUK R H S, B ER R

2. %me] KAGEA:

ATFE®EEBEFNEEKABATERER, AL SEFAERATREEY, AREREBINESF. L
msSeIN B7878, Fr LA E A 8 4 74 o] LLAE AR 72 38 LU0 LA e R EE m0h sk m s g9 th 75, BNMEE RS L HM1E
R, e R iEBEH.

3, E Rk {EE:

ZHENNMIRIT, E-EORENBAR,ZLEINARF, REBAR, #aXBE2TTE, AT HINHSH
AEE G REDIFIETE, EREIPRFRARNIEN, XNBEER, FERUAXIIFIRRE, MEAKEKT
168 FR A 7B S B PR A

4, W RIEFR T I R R EE:

B DBHAREBOFENSRESRFERE, BERARAFNER, BRERIBIEBIEENSTEE
ANAEFERRT.EREERBER ALERETENSENRAA BMEESAEH, {RE R TN ZENHY
YR

5. 5w, EahiE R 5 17 L 5T 3R 5 i AR A B M 0V 15 P, T &% 4% (R B T BE 1 -
[ 472 78 H AR B F N H TR N 2 5RIEXN B R 2R I BF SNSRI EAEBFER, BILHZTEB
B 5 AR 8 5 R 4 B3 5 75 () R Bl E B I O HER (L B o

6.« {018 Y Tt 25 e 1 2 e B 14 <
B EBMANABTNRARAEANEE. PTFESHEMEFINN, ERERENS F451, EEEMR
Al LURBEAE &R ABE AR @A RER, BikEERRMARE HEOH A RENT Y.

1. FmRPERRTSN:
SR mAELL, TEFHRK, AR4drRFELD EAERARK, .

39vd
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Features of The Solid Lubricant Bearings

1. flexible design, simple, convenient, wide range of use:

the oil supply system in mechanical design is a time-consuming, time-consuming work, the use of solid
lubrication bearing in the design does not need to consider the refueling device, save refueling device equip-
ment. At the same time, solid lubricated bearings can be designed into various shapes for various special
occasions to meet the needs of various special occasions. The use of solid lubricated bearings can greatly
reduce the cost of mechanical maintenance, oil and other expenses.

2. Oil-free use:

Since the linear expansion coefficient of the solid lubricant is greater than that of the metal matrix, when
the solid lubricant bearing starts to operate, the oil film will be transferred to the grinding part. As a result,
solid-lubricated bearings can be used in areas where it is difficult and impossible to lubricate or grease,
providing good lubrication even at low speeds and under high loads.

3. Low cost:

The traditional mechanical design, the operation of the in - time, often come on and maintenance, check
the oil, the oil supply device was clear, the body itself and the surrounding environment pollution caused by
regular gas, result in an increase in maintenance costs, realize self-lubrication, not only can realize the
environment clean and tidy, and greatly reduce the cost of the use of lubricating oil.

4, Under the condition of high load and low speed. Excellent performance:

Solid lubricated bearings are made of centrifugal cast high strength brass as the substrate, which plays
the role of bearing load, and graphite with a special formula with good self-lubricating property is used as
lubricant. It is self-lubricating, so it combines their respective advantages. Excellent performance at low
speeds, even at high loads.

5. reciprocating motion, shaking motion, frequent starting and stopping and other
places where the oil film is difficult to form, can give play to excellent wear resistance:

The arrangement principle of solid lubricated bearing lubricants is to ensure that there are lubricants at
all parts of the grinding parts during operation. Therefore, the arrangement of lubricants must be deter-
mined according to the movement direction of the grinding parts.

6. Excellent drug resistance and corrosion resistance:

Solid lubricated bearing lubricant is made of special formula of graphite, PTEE and other wear-resistant
materials, it has a stable molecular structure, the metal matrix can be selected according to different metals
have different drug resistance and corrosion resistance, so solid lubricated bearing has superior drug resis-
tance and corrosion resistance.

7. The cost of the product is more competitive.
Compared with similar products, the service life is longer, the maintenance required is less, the replace-
ment cycle is long, and the performance is good.
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