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Situated in Shanghai Jinshan Industrial Zone, Shanghai Bainuo Pump & Valve Co., Ltd. is invested by Shanghai Yongjiu Industrial
Pumps Factory. Covering a land of over 30,000sgm and involving an investment of RMB168,000,000 YuanBAINUO is an enterprise
dedicated to the design, research, development, production, marketing and service of pumps and valves. Used in the areas of heating,
central air-conditioning, fire control, space engineering, urban water supply and drainage, high-ri se buildings, petrochemical,
phamaceutical, electronics, aluminium foil, environmental protection, foodstuff, electroplating, retallurgy, nuclear industry and other
industrial service, our products mainly include pipeline canned motor pumps, magnetic drive pumps, diaphragm pumps, piping
centrifugal pumps, chemical pumps, self-priming pumps, sewage pumps, multistage pumps, corrosion-resisting pumps, fire pumps, non-
negative pressure water supply equipment and valves etc. Well sold all over the country and to S outheast Asia, they have been greatly
recognized by the mass customers.

Supported by sophisticated CFD (computational fluid dynamics) design software system, CAM, CAE andFMS software aided
production control, a team of scientific and technical personnel in the research and development ofhydraulic model, world advanced
fluid machinery design philosophy and products manufacturing technology, as well as 1ISO9001-2000 prduct quality system, we have
been awarded a plenty of certificates and patents by the authoritative organizations of Ministry of Chemical Industry, Ministry of
Environmental Protection, Ministry of Health, Ministry of Construction and Shanghai Fire Fighting Bureau etc. Besides, we have been
granted National License for the Manufacture of Industral Products. Our products have been provenqualified by National Quality
Supervision and Inspection Center for Industrial Pumps.

Adhering to the enterprising spirit of 'practicalism, dedication, innovation and efficiency’ and the operation philosophy of 'honesty,
mutual benefit and coexistence', we strive for beautiful tomorrow. Only by sincere cooperation canwe achieve great -. '_
products and perfect service is the unremit_ti pursuit of BAINUO. .
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BNIMC-L Magnetic Pipe Centrifugal Pump
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BNCWB Magnetic Peripheral Pump
| TR BT BNCWBE”H)’EE

1P\ s =i

BNCWB magnetic peripheral pump
BNCWBHE B iEiR=R

{ TR BT

O mifiz PRODUCT OVERVIEW

BNCWBELR NIERRF B# W\ ER LN, TEFHIHRERINNENRNE S FNSIENIERER, #AHXFIME
RIREE, FATARML EREFSRIVIESERE, TEMBEEHEE. OTRERHNEREEAR, AMHKRER
TORAHRE, RO TER DATER, #ETIRE.

BNCWB magnetic peripheral pump transfers energy by magnetic coupling, whose tightness is rather good and there is
no leak. When the external magnetic steel turns by the motor, the magnetic line goes through the clearance and the
distance sleeve, which will give force to the internal magnetic steel, then the pump rotor and the motor can rotate
synchronously and the torque can be transferred without touching. The liquid is sealed up in the distance sleeve, which will
stop the materials from leaking and the pollution can be well controlled. This helps to save the energy and purify the

O Rz s, APPLICATION FIELDS

BNCWBE# AHEARERFAHM. LT, EAFTURBEPRESHE. HMRENE. WMEMEEMERE. HAEAD
TER. AW, I B, Edik, BFHRHA. MR B8R, H#HE. KR MXIER WhssHk. BE A& MR
BILTIE. HERENEUREE TURESFTIL,

BNCWB magnetic peripheral pump is applicable for petrochemical industry, chemical industry and medical industry etc,
which will be mainly used to transfer acid, alkali and corrosive liquid with high head and small flow rate. It can also be used
by other fields, like dosage pump, petrochemical industry, chemical industry, pharmacy industry, lithium battery, electronic
aluminium foil, environment protection, food, heating, hydraulic engineering, aerospace engineering, urban water supply
and water drain, electroplate, metallurgy, new material, nuclear engineering, new energy and other supporting fields.

O4gEcE ( FiE S ) PERFORMANCE RANGE (RATED POINT)

A4E: 20-65mm

Caliber: 20-65mm

fiE: 0.77-14.4m3/h

Flow rate: 0.77-14.4m3/h

#i2: 20-120m

Head: 20-120m

BEE: -20°C-+120°C (FIREF R EMFFR-100°C+350°C)

Temperature: -20°C-+120°C (special pumps can be customized according to the actual demands at the
temperature of -100°C+350°C)

FE71: 0-1.6MPa (RT#R#E R S EH#R)

Pressure: 0-1.6MPa (special pump with high pressure can be customized according to actual demands)
¥ BENHLT B IRt

Rotation direction: motor rotates clockwise

WAEMSHCEE | BHEEAEERRAR , LUEIEREE,

This is the scope of general parameters. If you need parameter exceeding this scope, please contact with us for correct selection.

+ERE M. 400-168-1588

www_bal nuopv.cn

O &I =iH TYPE SPECIFICATION
BNCWB 32 50- P B

L F5i#E! explosion proof

454 stainless stee
1732 Head

i#H %% Inlet and outlet caliber
{Hi&#ESIHEIR SR Bainuo Magnetic peripheral pump

O 4#3%%5 5 STRUCTURAL FEATURES:

> EAE kL. SELRECKEMR, WREBOBE.
Permanent magnet material with high performance and resistant to high temperature shall be used, which can
ensure the magnetic moment.

» [RRKHREERIT. ROVEXES.

Distance sleeve with low eddy current can make the pump more efficient.

> FEMERRLIRTT, Bt

Component modules can make an easy exchange.

P BIMAERAEEE. STHENFEMRTEREBRE, MEFAEAREAMLH, BEHRNRESAH
RGN, RIEFRSHERNFEEMEANEERSS.
The sliding bearing is made by superior SSIC of high hardness and high resistance to abrasion; the unique structure --
duplex bearing positioning and hydrodynamic lubrication, can ensure the reliable operation of the pump and service
life of the bearing.

> ARV E N BHRES TS, THESREGNAEFHEEE, REeHREHEEXN, KEEMAERS
iHo
The unique free floating equilibrium of axial forces, the nut is not locked by impellers but by inner rotor, which will
protect the impeller from being adversely affected by the axial movement. And the assembly will be easier and more
convenient.

» HHRASREBRRARN, RERABRTHEEBHENTRE, ROHERBEL~ENRRHRINEGRFNH
o

The special high-low pressure recycle can ensure that the pump recycle have enough pressure flow rate; otherwise,
the eddy current heat on the distance sleeve and the sliding bearing can be taken away.

» TAFBEMTIEINSEISMMA. RIB. FiFERE

If necessary, cooling, heating, insulation and unweave devices can be added.

SE RS ML 400-168-1588
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rsl EiE=im BNCWB Magnetic Peripheral Pump BNCWB magnetic peripheral pump rsl EiE T

EFINLID 7524 87—F B"chE”u;‘ﬁg BNc WBﬁ”uﬁE § TR BT
O %4 STRUCTURE CHART O48ES 45X PROPERTY PARAMETER TABLE
T . REVBH IR R Er=1.00457E
inEQ #iEH Hi&En e hIhEE HERE BBl ThEE
i 2 3 4 5 6 7 8 9
- 5 -)T-'J%
_.\ (_ Capacity Head Speed Efficiency Shaft Power | Impeller diameter | Power
i L-}\ {} Type
h m3/h | L/min m r/min % kW mm kW
ARl 7 7477 47 777777772 \ BNCWB20-20 | 0.72 12 20 2900 22 0.18 65 11
oA
I MNP
I A, BNCWB20-40 0.72 112 40 2900 18 0.44 90 1.1
e ' Y N
/ —
\ AV, BNCWB20-65 0.72 12 65 2900 15 0.85 105 2.2
- \ /,
gos sd 18 BNCWB20-100 | 0.72 12 100 2900 12 117 120 4
e e e e L P VD T P / F
| [ | ] ﬂ/ N [ [ BNCWB25-25 | 144 | 24 25 2900 26 0.38 75 15
o) ufe) s 1) ] 16 o) |
BNCWB25-40 144 24 40 2900 24 0.65 90 2.2
BNCWB25-75 144 24 75 2900 20 1.47 110 4
BN RIBEERBIE200°C (BEHLHERBR)
BNCWB25-120 144 24 120 2900 16 294 140 75
Itis suggested that the media temperature should be not more than 200°C (motor insulation grade: Grade B)
BNCWB32-30 2.88 48 30 2900 28 0.84 90 2.2
1 2 3 4 S 6 BNCWB32-50 | 2.88 48 50 2900 26 1.51 100 3
E2S R HH _ Ri& RREEEHE
. UEA ) L VEE BNCWB32-75 | 288 | 48 75 2900 22 267 120 55
Pump Sealing gasket on Pump Sealing gasket on the
Impeller . Thrust plate
SONET the pump cover body gistance siceve BNCWB32-120 | 288 | 48 120 | 2900 18 523 140 11
7 8 9 10 11 12
s T bR 1 B EEE BNCWB40-40 54 90 40 2900 30 1.96 100 53
o 7K
Axle Grade Bearin Check Distance
g Bearing block BNCWB40-90 54 90 90 2900 26 5.09 130 11
sleeve sleeve sleeve ring sleeve
13 14 15 16 17 18 BNCWB40-120 54 a0 120 2900 20 8.82 150 185
R PR, S = A
Ji5 2 HEhAL JE& BNCWB50-45 9 150 45 2900 30 3.68 110 /A
Pump Inner magnetic | Outer magnetic
Hitch Motor Chassis
shaft assembly assembly BNCWB65-50 | 144 | 240 50 2900 35 5.60 120 15
Note: The motor powers of the above pump types are given according to the specific weight of the medium (r=1.00).
O3 SaRER o s ten ARNENR S0 0 64
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BNCWB Magnetic Peripheral Pump

BNCWBEi HileimR

BNCWB Magnetic Peripheral Pump
BNCWBH KRR

O ZERTE (RAREE 1R FRECERL
INSTALLATION SIZE CHART (motor is required when media density is 1)
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0 RERTH

INSTALLATION DIMENSION

1P s iR

§ TR BT

HHOZE=
RS
A B | B1 | A1 | L1 h H | K| AB | BB | L | Inletand outlet flanges
Pump type
DN D D1 n
BNCWB20-20 | 240 | 250 | 80 545 | 130 | 250 | 16 | 280 | 410 | 450
BNCWB20-40 | 240 | 250 | 80 545 | 140 | 265 | 16 | 280 | 410 | 495
110 ®©20 | @105 | @75 | 14
BNCWB20-65 | 240 | 300 | 80 545 | 140 | 278 | 16 | 280 | 440 | 520
BNCWB20-100 | 300 | 350 | 80 445 | 162 | 312 | 16 | 350 | 500 | 560
BNCWB25-25 | 240 | 250 | 80 545 | 130 | 255 | 16 | 280 | 410 | 495
BNCWB25-40 | 240 | 300 | 80 545 | 140 | 278 | 16 | 280 | 450 | 530
120 ©25 | @115 | @85 | 14
BNCWB25-75 | 300 | 350 | 80 40 | 162 | 312 | 16 | 350 | 500 | 625
BNCWB25-120 | 340 | 400 | 80 385|182 | 362 | 16 | 380 | 550 | 680
BNCWB32-30 | 240 | 300 | 80 50 | 140 | 285 | 16 | 280 | 440 | 520
BNCWB32-50 | 300 | 350 | 80 445 | 162 | 312 | 16 | 350 | 500 | 575
145 ®©32 | @140 | ©100 | 18
BNCWB32-75 | 340 | 400 | 80 445 (182 | 332 | 16 | 380 | 550 | 635
BNCWB32-120 | 340 | 400 | 80 385|182 | 362 | 16 | 380 | 550 | 680
BNCWB40-40 | 340 | 400 | 80 40.5 | 182 | 332 | 16 | 380 | 550 | 660
BNCWB40-90 | 380 | 500 | 100 | 155 | 60 | 210 | 390 | 16 | 420 | 700 | 830 | @40 | ®150 | ®110 | 18
BNCWB40-120 | 380 | 500 | 100 60 | 210|420 | 16 | 420 | 700 | 840
BNCWB50-45 | 340 ( 400 | 80 | 170 | 40.5 | 162 | 362 | 16 | 380 | 550 | 650 | @50 | ®165 | ®125 | 18
BNCWB65-50 | 380 | 500 | 100 | 190 | 40.5 | 182 | 382 | 16 | 420 | 700 | 820 | @65 | ®185 | ®145 | 18

2ERSH ML 400-168-1588

www_bainuopv.cn
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BNIMC-L Magnetic Pipe Centrifugal Pump
BNIMC-LEEHEER LR

BNIMC-L Magnetic Pipe Centrifugal Pump
BNIMC-LEEHEER LR

O mitiZ PRODUCT OVERVIEW

BNIMC- LRl # W EEE LREFRUET SFERITBERREHIREEEUM EALN—FFEEER, CHRARISGREER
BUORNFR. XAFRAMLIRNMRS, ERFH—KOTHEENEESOR.

BNIMC-L magnetic pipe centrifugal pump is a kind of new pipe pump developed from the experienced obtained from
designing and manufacturing horizontal magnetic pump. It integrates the advantages of ISG pipe centrifugal pump and

magnetic chemical pump. It is the newest generation magnetic pipe centrifugal pump without any leak.

O jZ F9iig, APPLICATION FIELDS

BNIMC-LERBMEENENBOR, AN ZEAFEI. H%. AH. BRE. |a. BRERRD. Re8E. ERFT
A pfrmixmR. Wik, Bk BRARER. SR, SRUERE, UREFKEEEE. dENEE. BARERE. 5% 5
R HRIE

BNIMC-L single-stage and single-suction pipe magnetic centrifugal pump can be widely used for different fields like
chemical industry, pharmacy industry, petrochemical industry, electroplate industry, food, film and photo finishing,
research institutes and organizations engaging in national defense work, like transferring acid liquid, alkali liquid, oil,
rare and precious liquid, toxic liquid and volatile liquid; besides, it is also used as the supporting device for circulating
water equipment and filters. Most importantly, it is quite applicable for transferring inflammable liquid and explosive

liquid, as well as liquid easy to be leaked.

O14gEIsE PERFORMANCE SCOPE

AE: 32-100mm

Caliber: 32-100mm

fE: 3.2-100m3/h

Flow rate: 3.2-100m3/h

#i2: 20-80m

Head: 20-80m

BEE: -20°C-+120°C (FTHR#ETK EH+120-+350)
Temperature: -20°C-+120°C (according to demands, +120-+350 can be customized)
E#: 0-1.6MPa

Pressure: 0-1.6MPa

¥ BENHLT B IRt

Rotation direction: motor rotates clockwise

*EREMLL . 400-168-1588

www.bal nuopv.cn

O#I 248 TYPE SPECIFICATION
NIMC-L 50 160 - P B

L F54RE! Explosion proof

A EE4M stainless stee

M4t & X E1Z(mm) nominal diameter of impellers (mm)

#HO1Z Inlet and outlet caliber
{BiE®E /1 EEE L & Bainuo Magnetic Pipe Centrifugal Pump

O G455 PRODUCT FEATURES

1. #ITEMREE, TEEXSN. 28 RERBHEARK,

Able to run leak-free and able to transfer inflammable, explosive, acute toxic and corrosive medias;
2. MRIER, RiE. Hit. BEEFTIRABHHRABRRTEREE;

Made by superior materials, whose pump body, impeller, distance sleeve and other flow passage components are
made by stainless steel of high quality;

3. MEXRFSEE. SMEMNERSEWC, BaIMARALTERSRLE HFREFHBHE AIRERNOERSS
< EHERE25000/8;

The axle sleeve is made by hard alloy WC which has good hardness and high wear resistance; the sliding bearing is
made by SSIC and there is a lubrication oil slot, which can highly ensure the pump” s service life. Normally, the
pump can be used for more than 25,000 hours;

4, IXRE. GHEE. SERD,;

Vertical installation and compact structure, only takes up a little space;
5. &3/, BER, ETER

Small vibration and low noise, which can run stably.
6. REBK SHTHHA SBNIMCRIIB HREH, REVEESBNIMCRSIER,

Most the pump components are able to be exchanged with BNIMC series magnetic pump, the pump performance
is the same as that of BNIMC series;
7. BNIMC-LE I X# A RATEEREEEENEMEA, WEEPHARETNE, FTEEFBRFERMISGR, RERT
5I1SGRE£MEF, HERRER

BNIMC-L vertical magnetic pump can be directly installed onto the pipe (any part is OK), which will give pressure
to the media in the pipe; it is able to directly take the place of ISG pump, the installation size is totally the same as

that of ISG pump. So it is easy and convenient for the user to change it.

SE RS ML 400-168-1588
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OBNIMC-LEFf N EEE LR MEESH BNIMC-L series magnetic pump centrifugal pump parameters

BNIMC-L Magnetic Pipe Centrifugal Pump
BNIMC- LA HEER LR

BNIMC-L Magnetic Pipe Centrifugal Pump
BNIMC-LEBHEER LR

OTMEefhzk[E Performance curve

| IMC32-125L  n=2900(r/min
o (/i)

IMC32-160L  n=2900{r/min
o o/}

()

§ TR BT

(EiE R

NEQ | IR | NERE | BE | Y= R FEAITER Power(kW)
E5 Type Capacity | Head NPSHr Speed Power Efficiency T ERZE Medium density(g/cm3)
m3/h m m r/min kw % <1 <1.35 <1.84
A 20.6 0.8 14
BNIMC32-125L 247 20 25 2900 1.09 16 1.5 2.2 3
4 18 1.23 16
2 33 1.12 14
BNIMC32-160L 21 32 A5 2900 1.55 18 2.2 3 4
4 30 1.82 18
3.8 22 1.01 22
BNIMC40-125L 6.3 20 2 2900 1.43 24 22 2! 4
7.6 18.6 1.75 22
3.8 34.5 143 25
BNIMC40-160L 6.3 32 2 2900 211 36 3 4 St
7.6 28 2.32 25
3.8 =25 2.27 24
BNIMC40-200L 6.3 50 2 2900 343 25 5.5 7.5 11
7.6 48 414 24
7.5 22 2 141 32
BNIMC50-125L 245 20 2 2900 2 34 3 4 S
115 18.5 2.5 244 31
75 343 2 1.95 36
BNIMC50-160L 125 32 2 2900 2.79 39 4 55 7.5
15 29.6 25 3.27 37
7.5 51.8 2 481 22
BNIMC50-200L 12.5 50 2 2900 5.49 31 JIAS 11 15
15 48 25 5.95 33
7.5 82 2 10.47 16
BNIMC50-250L 125 80 2 2900 10.9 25 15 18.5 22
15 78.5 25 11.46 28
115 213 2 242 36
BNIMC65-125L 25 20 2 2900 3.03 45 4 e 7.5
30 18.5 25 3.29 46
15 34.2 2 437 32
BNIMC65-160L 25 32 2 2900 4.84 45 FAS 11 15
30 30 25 5.22 47
S 53.2 2 7.25 30
BNIMC65-200L 25 50 2 2900 9.73 35 i1 18.5 22
30 47.6 2.5 11.12 35
15 Bl 2 13.28 25
BNIMC65-250L 25 80 2 2900 14.73 37 18.5 22 30
30 78.4 2.5 15.63 41
30 23.2 3 3.95 48
BNIMC80-125L 50 20 3 2900 495 55 IAS 11 115
60 17.6 4 543 53
30 36 2 6.54 45
BNIMC80-160L 50 32 2.3 2900 793 55 11 15 18.5
60 284 E] 8.76 53
30 55.2 2 11.28 40
BNIMCB80-200L 50 50 225 2900 13.63 50 18.5 22 30
60 45.2 3.2 15.08 49
60 23.7 3 7.31 53
BNIMC100-125L 100 20 45 2900 8.93 61 11 15 185
120 16.3 ) 9.35 57
60 37 3.8 12.6 47
BNIMC100-160L 100 32 43 2900 14.3 61 18.5 22 30
120 28 5 15.26 60
60 56 34 17.95 51
BNIMC100-200L 100 50 39 2900 2271 60 30 37 45
120 44 5.2 24.39 59

£ EMRS M. 400-168-1588

www_bal nuopv.cn
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BNIMC-L Magnetic Pipe Centrifugal Pump
BNIMC-LEBHEER LR

BNIMC-L Magnetic Pipe Centrifugal Pump
BNIMC-LEBHEER LR

O M EgEHIZE[E] Performance curve O MEEZk[E] Performance curve

IMC50-160L  n=2900(r/min) IMC50-200L  n=2900(r/min) ' _ g . . - : IMCB0O-160L  n=2900(r/min
H(,TS” 1(%) H(m§” T 1(%) " IMCB5-250L  n=2900(r/min) ' ) H(mgmucaa 1250 n=2900(r/min) vw) e e (r/min) (%)
35 o~ 60 50 ~=17% 8ok === 24 Tt L 60 35 =
30 <] 150 45 + 130 70 50 99 S 450 30 I
25 —] 140 40 ¥ 125 60 40 20 A k\ H40 25 /,’ 150
20 v 130 35 ¥ 120 50 - 30 18 v <0 20 7 140
15t — 120 30 - 115 40 20 16 / 190 15 e 130
’ 110 A 110 = 10 / {10 % 120
Pa(kW) o Pa(kW) (A -5 Pa(kW) 0 Pa(kW) do Pa(kW) 110
4.0 —— 8.0 ——— 0 200 —— 8.0 — 1.0 —4— 0
20 =1 4‘0[ 10.0[ 40 — ] 5-5[
0 L 1 1 1 1 1 1 1 i 0 L 1 1 1 1 1 1 1 i 0 L L 1 1 1 1 L 1 1 D L - 1 1 L 1 - L 1 0 L 1 L . y L . L !
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BNIMC-L Magnetic Pipe Centrifugal Pump BNIMC-L Magnetic Pipe Centrifugal Pump
BNIMC-LEEAEER LR BNIMC-LEHEAEEE LR

O %43 STRUCTURE CHART O LI R~FE INSTALLATION SIZE CHART

13 S N ; s
sﬁ\ N ([ N N e HEHITEZ
12 N Ll N ™ - = AxC BxD h H | K| L Inlet and outlet flange
e
i s | ' L DN D D1 n-d
10 N ! N
N BNIMC32-125L 90x130 60x100 72 | 430 | 14 | 260
9 \ ®32 | ®140 | ©100 | 4-018
8 \ BNIMC32-160L 90x130 60x100 65 | 490 | 14 | 300
7 i E BNIMC40-125L 100x150 70x115 85 | 530 | 14 | 280
b | \ - BNIMC40-160L 100x150 70x115 90 | 580 | 14 | 320 | ®40 | ®150 | ®110 | 4-018
5-~.h-%;ﬁ % / ' = BNIMC40-200L 120x170 80x135 95 | 660 | 14 | 340
; 7 2 BNIMC50-125L 100x150 70x115 95 | 560 | 14 | 300
PR BNIMC50-160L 120x170 80x135 100 | 620 | 14 | 320
— L — = e ®50 | ®165 | @125 | 4-018
1 — BNIMC50-200L 120x170 80x135 100 | 680 | 14 | 360
BNIMC50-250L 140x200 100x160 | 105 | 730 | 18 | 440
BNIMC65-125L 140x200 100x160 | 100 | 650 | 18 | 340
BNIMC65-160L 140x200 100x160 | 100 | 680 | 18 | 360
®65 | ®185 | ©145 | 4-018
BNIMC65-200L 140x200 100x160 | 105 | 820 | 18 | 380
1 " 3 p . p . . BNIMC65-250L 160x220 120x180 | 110 | 860 | 18 | 480
Py = ey, ——— o BNIMC80-125L 140x200 100x160 | 120 | 790 | 18 | 400
Pump g — EX 0 S il it Bk B Saiing extket o g BNIMC80-160L 140x200 100x160 125 | 820 | 18 | 400 | ®80 ®200 | ®160 | 8-018
bady el | ver Pump spindle on pump Bearing block i e ecve BNIMC80-200L 140x200 100x160 | 125 | 850 | 18 | 430
5 P B = = ” - - BNIMC100-125L 160x220 120x180 | 140 | 830 | 18 | 440
A e EHE MR R e BNIMC100-160L 160x220 120x180 | 160 | 920 | 18 | 500 | ®100 | ®220 | ®180 | 8-®18
Bave | e | T | oerissee RRE . BREER Sl BNIMC100-200L | 160x220 | 120x180 | 140 | 980 | 18 | 480
Distance sleeve Connector Motor
sleeve sleeve plate assembly assembly
(S ERAER et ARRANG, S 14
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BNIMC-L Magnetic Pipe Centrifugal Pump
il  BNIMC-LEBHEEEOR
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BNIMC-L Magnetic Pipe Centrifugal Pump
BNIMC—LﬂE,’En‘,&E BRINUG | 5523 95—

1P s iR

©
Wt
i
7l
el

E=[E INSTALLATION

] L W2 el EhER2

I
Wi

B EhE KR WEL B2 BEl R

isi=g

BAABIEERTS | REAEENGET , SFERNETIEERRTS | Rt 1T |, ERiksEa mERES.

The head tank is under positive pressure: the pump shall be installed at the bottom of the tank, the media in

the tank shall be under positive pressure; when the valve at the inlet and outlet is open, the liquid in the tank
will go to the pump naturally.

0 RE5iFK INSTALLATION AND DEBUGGING

RLENFANRIE TSR EEEME , AT IR T !
The installation quality will greatly influence the pump operation and service life, so do take good care of the
installation and calibration!

£ EMRS M. 400-168-1588
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O RIEF#ZIE INSTALLATION AND CALIBRATION

b SBERREEE FRGHRASIE | BRI ThE .
The oily food and fouls on the seat and put the seat on the foundation.
» ARSI E |, PR,
Check the seat’ s levelness by a level gauge, a wedge can be used to do the levelness.
> F7KiRESEE RN MR AR,
Pour cement to the seat and anchor bolt hole.
» KETFERE , MicEREAKERENILIRESN , AERITEIEERE , EFfeEKFEE.
After the cement is dry, check that whether the holes on the seat and the holes on the anchor bolt are loosened or not; if
yes, tighten the anchor bolt and re-check the levelness.
b EEEENSTSTE |, AR EBTENTE , FHEKRAB R E2.
Clean the support plane of the seat, as well as the plan of the water pump leg and motor leg; install the water pump and the

motor onto the seat.

© %2514 INSTALLATION INSTRUCTIONS

» RZERE. EBOKE. BE. MENFGATTE | DDAV ERRK.
The installation height, pipe length, diameter and flow speed of the pump shall comply with the calculation so that
unnecessary loss can be reduced as much as possible.

P KIEEBXRNINRANER ; ENEBNEEE , ARTEENERIER L, BRIERER.
If long-distance transfer is to be done, a pipe with a relatively big diameter shall be used; the pump pipe shall have supports
and it is not allowed to get the pipe weight on the pump, otherwise, the pump will be damaged.

P HEHERRNERS I | FACRAE R,

The drain pipe shall be equipped with a check valve, which must be in front of the brake valve.

O{FH 54#1E USE AND OPERATIONS

Bzl Startup

> REEFFINGHTIRE , SaBINHERE , TRERSESN ; BHNESH RN SRR
Before using the pump, it is mandatory to do an inspection; when running the fan blades, do make sure that there is no
block and abnormal noise; the rotation direction of the pump shall be the same as the pump.

P KA OISR A,
Close the brake valve on the outlet pipe.

» FERATR , RARTRS REHEERARSE.
When filling the pump, a vacuum pump can be used to drain out the liquid and the air in the pump.

P EREIR , SRARIEEL®RE , R TEOEE ENEE , FAEDREEN DR (At HE ERREKARiS
T, RIEE TR SEBE 258 ) «
Power on the pump and when the pump reaches its normal rotation speed, open the brake valve on the outlet pipe slowly,
get the working conditions that we need (if the brake valve on the drain pump is closed, the pump can not run for more

than 2 minutes).

2ERSH ML 400-168-1588
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BNIMC-L Magnetic Pipe Centrifugal Pump
BNIMC L B fi 0 B il B oo 7R

BNIMC-L Magnetic Pipe Centrifugal Pump
BNIMC- LA HEER LR

iz8 RUN
EREREERTET , WRTEMRSEE , FNRINERESRAIES | MEANSEE RN AT,

During the start-up and operation, keep a close eye on the readings on the instruments and check that whether the pump

vibration and noise are under good conditions; if there is an abnormal, dispose it immediately.

{Z1t SHUT DOWN

Y IEEEEXALOR , AEEMEIEBE , BaEXAROR. FEIEEHO®E A CANER MEE | DBt OE:s
RIABIREH IR | IRIAS .
If the pump is to be shut down normally, close the outlet valve and stop the motor immediately; then close the inlet valve.
It is forbidden to shut down the pump when the outlet valve is not closed; otherwise, the impeller will run reversely
because of the liquid in the outlet pipe and components will be damaged.

y EREEVEMEIEEE , AR O
If an emergent shut-down is required, stop the motor immediately, then close the inlet valve and outlet valve.

» UTRERERTRINEERE , ERFRARE , LBFRE.
If environment temperature is lower than the liquid freezing liquid, totally drain out the liquid in the pump; otherwise, the
whole pump will be frozen and damage.

» KEENUAEE , RSRANEIRIERAIGSI , REREKTE TS
If a long-term shutdown is required, corrosive liquid in the pump must be drained out totally and then wash the pump by

clean water.

O #IP51%FF MAINTENANCE

EHHPRFE. IEREBRT | im73000/\adfs , Mg RRASE , FEIEFEBRNS RN
Regular maintenance is required. Under normal conditions, the pump shall be provided with a decomposition
inspection after running for 3,000 hours; those vulnerable parts which can not be used any more shall be

OFEEI TIPS

1. BLEERRGH AN Prevent particles from getting into the pump

O ARSIFESREZYR. BRoH N e = 2efIidA B El.
It is not allowed to have ferromagnetic impurities and particles get into the magnetic driver and shaft-bearing friction pair

system.

QXS EEEUENN BN T (ERERRERELEK , E1miniaHiiT%) , LURESHIANIERS®.
If media which is easy to crystallize or sediment is transferred, the pump shall be timely cleaned and washed (after the
pump is stopped, fill clean water into the pump and run the pump for one minute, then drain out the water), by which the

sliding bearing service life can be ensured.

(Q)inxEBEHEWAI R , MR A MNDiEss. TERAHSESENREEDE , EHEEIN , FrdiEsE s
FUEE | EFIERET , LMEBTIEES.

When particles with solid is to be transferred, a filter shall be added at the pump inlet. The pressure difference of the filter
shall be cared about; when the pressure difference increases, it means that the filter is blocked, then stop the pump to clean
the filter.

SERRE ML 400-168-1588
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2. fhIHB#  Prevent demagnetizing

(DEREARNRIHE /N,

The magnetic moment shall not be too small.

QMAMERESRE Ml , PENREEER. RO REEE/NRERIRAB R RE eSO NIARRKIRAGEF , LA
(R R E e

The pump shall run under a proper temperature, it is forbidden to get the media beyond the set temperature. A PT RTD can
be equipped outside the magnetic pump distance sleeve, which can be used to detect the temperature rise; when the

temperature is too high, an alarm will be given out or the pump will be shut down.

3.FAILFEERE Dry friction

(1) EE=si.
(1)The pump is forbidden to have an idling.

(2)P=EEN RIS,
(2)1t is forbidden to fully drain out the media.

GYEHORKANNER T , RIEEEAEAEBT 2min , UGB OEHREIRMASL.
(3)When the outlet valve is closed, continuous running of the pump shall be not more than 2 minutes;
otherwise, the magnetic driver will be too hot and get invalid.

AHEHE. HEHENREFANEE ;

4 Check that whether the drain quantity and drain pressure comply with the set value;

SELFERalkRE) , EAEFERTNRE , —RIERITBESMEERD EER.
5.Whether there is an abnormal or vibration; if there is an abnormal noise or vibration, it means that there is an
erosion or the bearing is abraded too severely.

6REEAASM  TTERENEORT] , HREAR—ER | SSRRHIEAIRE |, XEHRETTARI] , NEREIAEMN
 RIEESM. BERMEEHTHSERE 18 - BORESIIGE MR, | MREEXMRE M guaE |, N3]
CHR R HAER.

6.Whether the pump suffers erosion: open the outlet valve of the pump, when the flow rate is reached a certain
value and there is a sound and vibration suddenly, keep opening the valve; if the flow rate is still not increased,
it means that there is an erosion. If so, air in the pump shall be drained. Note: magnetic pump is forbidden to
run if there is an erosion; otherwise, the bearing will suffer an early-stage abrasion.

7 BB R ME R ST BE .

7.Current of the motor is higher than the rated current or not.

8 RETANEEB LR ET RN,
8.Whether the pump parts are too heat.

E R &ML 400-168-1588
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I'E‘iiﬁlﬁ:?ﬂ BNIMC-L Magnetic Pipe Centrifugal Pump
e BNIMC- LR HEER LR

BNIMC-L Magnetic Pipe Centrifugal Pump
BNIMC- LB HE B W (DR

1B\ i s =i

Y

O E o) COMMON PROBLEMS

1. BORESHEMSHN6OR - FESRNRREEERAOSEX. MENHESERS. BRA7s. BALREL
FEERA. SHENRNBERA , KESMNREZIRS , FEEEA , KSBERER, LFaHitiRf. XE#D
REEAENENRE.

Problems suffered by magnetic pump by erosion: the main reason is that the pump inlet pipe suffers great resistance
force, the media transferred by the pump has too much air, the pump filling is not done sufficiently; energy head at the
pump inlet is not enough etc. Erosion is the factor harming the pump the most severely. Once there is an erosion, the pump
will vibrate a lot, the balance is damaged severely, meanwhile, the pump bearing, rotor or impeller will be damaged. This is

the common reason why magnetic pump is in failure.

2 . TR R « REETF SRR TR | SR, BOREHRE RS EERALEEISEN  TEEEHA
OiEseH @R~ | iSsiEEEE N s A SEE R TR,

No media or the media flow is small: rotor spindle shaft will rub with the stabilized bearing, then the bearing will be
burnt. Magnetic pump transfers the media to the sliding bearing, which will lubricate and cool the sliding bearing. If there is

no inlet valve and outlet valve, sliding bearing will be damaged because of the high temperature.

3 . REERA  EORNHENB R AR RSN , RN EPEEREH , RESEREHEENSLE SRR
IEA St RS PRE BRI,

Distance sleeve is damaged: magnetic coupling of the magnetic pump is cooled down by the media transferred by the
pump; if there are hard particles in the media, distance sleeve is easy to be damaged; sometimes, if the maintenance is not

right done, distance sleeve will also be damaged.

4 ZRGHHT - RIMTINIERER | RARTEY | iR TEmSihiae. FARREN R RO ER=Em R =0
BERRNTER.

Pump shaft is broken: major reason is that when the pump idles, the shaft will suffer a dry friction and the shaft will be
broken. Dismantle the pump to do the inspection and it will find that the shaft has been severely abraded; in order not to

get the pump broken, do not get the pump under idling.

5. HEIRIA - REUKaERAERE , SR IRIA. RINERFENFRREEREEAINRE , beEEPmMRISD.
Shaft is damaged: water to the pump is cut off or the pump has impurities, the shaft will be damaged. If coaxiality of the

inner and outer magnetic rotor is not satisfied, service life of shaft will be directly affected adversely.

6. FIERNE, ERXFEENRRTRE T RAETES , HERA , FEfE , RAEd X , mEdL.
Head is not enough. Main reason is that there is air in the media, impeller is damage and rotation speed is not sufficient

enough; specific gravity of the transfer liquid is too big and the flow rate is too big.

1 RERNE. ERRENENTEREG MR , HR1E , HETE  ENERIEES,
Flow rate is not enough. Main reason of the insufficiency is that impeller is damaged, rotation speed is not enough, head is

too high and the pipe is blocked by the impurities.

SERRE ML 400-168-1588
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O Bahihik . $hE. 1HHEHAAIEH: CHANGE SLIDING BEARING, AXLE SLEEVE AND THRUST BEARING

BIRNERRRRL S0 IR, (BRSIREM . BNIMC RFIFEHR—RKABIE , BER KA
AR | BRI E R IRIERE RV TIARS | BT RE AR ESENR | I EEREEEEEE
BERZEHN , RSB RIS A SERASSHCBMERR , AR, IHEROXAERE 2K
WSt R, WRRASTHOERSS  ERETH , BURATREN RO |, RaEE &Rt , BRENEERTF
ARt | RNEASGEICARE. NRMENRESERE  MBZiEstt , B2, RNERSGoaeReE
#B  EERAY , WG/ Loz R2ERIA. RIERSSTEHENER, KRN S FFIEKH T,
Bearing system of the magnetic pump is a key part to ensure the reliable operation, which is easy to be damaged. BNIMC
series magnetic pump uses sliding bearing. If there is a special situation, configuration of sliding bearing shall be consistent
with the media features; it is known that silicone carbide has a superior resistance to corrosion and it is lubricating, with a
small friction coefficient; normally, sliding bearing made by silicone carbide is matched with axle sleeve made by hard alloy
tungsten carbide, by which a friction pair is formed, thrust bearing is also made by hard alloy tungsten carbide. For the
service life of bearing system components, under normal operation, the service life is determined by the property of transfer
media; if clean liquid is transferred and the liquid has a good lubrication, the bearing can be used for several years. If the
transfer media has impurities and the lubrication is not good, service life of bearing will be shorted, perhaps, it can only be
used for several months; if the assembly is not properly done, the bearing might be damaged within several minutes. So it is

important to follow the requirements listed here below when changing and assembling bearing system components.

(—) B Change conditions

BIESH (5E ) BNERER , ERRINRITHEN 0.08mm~0.12mm ( 8j50.04mm~0.06mm ) . HE()Ef5EE
RZE>0.6mm ( Hi>0.3mm ) RINYEiE ; SRRIEIHER ($HE ) 5 0.16mm~0.18mm ( B 0.08mm~0.09mm
), HEEEFRERZE>0.8mm ( B04mm ) B, Wik, JTOORaT (e ) BaliRERE (&Fis ) iBaiE
NimE , REEREBRT 1mm SEGhESEBHET1.5mm & , N,

For the radial clearance between the sliding bearing and the shaft (or sleeve), design value of room temperature pump is
0.08mm~0.12mm (unilateral: 0.04mm~0.06mm). If it abrades and the radial clearance is >0.6mm (unilateral is >0.3mm),
change it; design value of the high temperature pump (after being cooled down) is 0.16mm~0.18mm (unilateral is
0.08mm~0.09mm), if it abrades and the radial clearance is >0.8mm (unilateral is 0.4mm), change it. For both the frontier
sliding bearing and the rare sliding bearing, once the abrasion is more than 1mm and radial clearance is higher than 1.5mm,

change it.

MELMHEN HEMFRERREN S , RIS, SaaliiR. HEERGARAZIERES , WNKESRGR,
If the bearing sleeve and thrust bearing are broken or cracked, they must be changed synchronously. If there is an abrasion,

which requires to change the sliding bearing and the bearing sleeve, the whole set must be changed.

(Z) EiRiBchR,. HWEMILEMARTEAIEIR TIPS FOR CHANGING SLIDING BEARING,
1. BehifiFEAE#E Change slide bearing

(1) IFREaihRRE RS FNEERE | BHBNEARE | iT NEsiAIEEIRE] | S ealiiEEER BT IR
FREEFEINR, , IVORE B |, BB Um0 AR ENBaIR | B IEH R EESE R3S .
Screw off the fixed bolts on the pump cover of the sliding bearing seat, take out the sliding bearing seat; screw off the
set screws on the sliding bearing, put the sliding bearing sit into the lubrication oil or heat it in the oven; push out the

sliding bearing; it is forbidden to knock the sliding bearing when dismantling it; do not get the seat deformed.

+E R &ML 400-168-1588
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BNIMC-L Magnetic Pipe Centrifugal Pump
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BNIMC-L Magnetic Pipe Centrifugal Pump
BNIMC LA §i 1 E il B R

1P s iR

§ TR BT

(2) REFHRINISIRE | RGN A S H B aiRE.
After checking the new bearing and confirming that there is no mistake, put the sliding bearing into the seat suffering
thermal expansion when it is still hot.
(3) BEHARESA)S | iBaHARER R ETEHAER. AR ETnzzfLAUE | Bosalra ERTEFHEERE.
After the sliding bearing seat is cooled down, sliding bearing will be fixed in the seat. Follow the jackscrew
hole on the bearing seat to well fix it.
(4) iBEHARYEIR /RS B,
Sliding bearing shall be changed in pairs.
(5) EiBFHATRHAREAL ( ENBaACR NHAEE ) S, JEEUT I EHyREE | & EriyREsaie].
If sliding bearing assembly (that is the sliding bearing has been installed into the seat) needs to be
changed, take out the old bearing seat and change a new one.
(6 ) LHBITEERHT.

Do not knock when installing
2. HERSEEE Change bearing sleeve

(1) BRI Mg |, IVOIF NEEISIME | I EEAERAR.

After the pump spindle is dismantled, dismantle the bearing sleeve to be changed. Do not damage the
pump spindle.
(2) BIREEHEV/IARIIEIR. DRIEEIRSEaA S HE < BRERE.

The bearing sleeve shall be changed in pairs. Guarantee the radial clearance between the sliding bearing
and the bearing sleeve.
(3) WAL FEECRITHNE |, FiRn , KRS (HECKEYT ) BINE FRA].

If the pump spindle assembly has got the bearing sleeve equipped, change the whole pump spindle

3 . 1HgHERIEER Change the thrust bearing

PRI | —RESHR IHEMRIE | nJEEEHE , BXER , hy/RpIER , LARIEHRIER.
For accessories of thrust bearing, there is a seat for it, which can be changed directly and in pairs. Only in this
way can the axial clearance be ensured.

BEHR, HhESCEMARESTRE | FRRFELARSA)S AN | BalRE, Jo , BIAIEE.

After the sliding bearing, bearing sleeve or thrust bearing are changed, assemble the pump head, then use
hands to turn the impellers; if the impellers can run easily and there is no friction, it means that it is in good
conditions.

SRIEEE TS , TITTHEANXESE | AFEIBETXE | EalEm , oEl , AIEE. EirBafXERE.
After the pump is assembled, open the motor fan cover and turn the motor fan by hands; if the impellers can
run easily and there is no friction, it means that it is in good conditions. Then reassemble the motor fan cover.

RIEEFEHIAT , SN EERRE , FTHRRNERBETSaAteEd. BAOR™8<k , ic. &l , MEMESTE
A, MESSHEHREENRARE HRA.

Before restarting the pump, the pump shall be fully filled with media and the air in the pump shall be emptied.
Otherwise, the pump is not allowed to be restarted. It is forbidden to get the pump idle. Otherwise, the
bearing will be damaged. Besides, sealing distance sleeve will be damaged because of the hot eddy current.
(bearing sleeve has been equipped).

+ERE M. 400-168-1588
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O HR& IR E K HERR 5 7%

DEFAULT REASONS AND TROUBLESHOOTING

(N FEEE HEBR 73
Default Reason Troubleshooting
A ESEBA
1 ﬁ%ﬁﬂ.xﬁ.' ﬁ}_i%_ . Change motor wiring
1.The rotation direction is not right, the e
pUmB NG JEVersEly. No I:eak is allowed
2. BIKEEFHEERRS HERZERSA
2.The inlet water or the instrument has a Dr;i; out the air in the pump
leak .
ALK o EHRBE , IKERERE
No water from the 3. _?ﬁ_li‘l‘—':\.flﬁiﬂt):?_ : Adjust the voltage, recover the rated
3.Air in the pump is not fully drained out. .
pump 4. FEERE rotation speed o
4\Rotation speed is not enough BRI | HOBNSE
5' OB _m_p 9 Adjust the pump location to lower
e . the height of the suction
5.Suction head is too high BT ek e e
6. nglj?y‘ﬁﬁ Calibrate or change the bottom
6.Valve is not opened -
1. HEERANSNE -
1Impeller pipe diameter is too small or éﬁhﬁﬁﬁ}ﬁ;ﬁ%&l)\%th i .
the impeller pipe is blocked :ﬁ;ﬁr;?gﬁor clean the suction pipe
A BT =l
e £ Hib%x_ﬂﬂﬂ% Clean the impeller
nEAE 2Impeller is blocked T
Flow rate is not 3. ﬁ*I.L'% . Open the outlet valve more
enough 3.Head is too high RS R
:‘ 3‘5@7{3&@ . Recover rated ration speed
. Rotation speed is not enough TR
2R =RS )
2 L“i.jﬂghgg Change sealing ring
5.Sealing ring is abraded severely
1. RET K/NHIK
RS 1.Flow rate is too big Turn down the outlet valve
Head is too low 2, HEEAE ST ®

2.Rotation speed is too small

Recover the rated ration speed

IR AR
Too much noise

1. WmEER

1.The shaft is severely abraded

2. MERTEEEIR

2.Bearing is severely abraded

3. INENHRHENOESREERM
3.0uter magnetic steel or inner magnetic
steel sleeve contacts with distance sleeve
4, FEHIASHRIAE

4 Sealing ring abrades with the impeller

SRR

Change the pump spindle
SR

Change the bearing

Beyond the pump head, redo the
assembly

SEimihEghA. IHEIR. ZHIA
Change the shaft or bearing, thrust
ring and sealing ring

1. ZHERIA

Severely vibrate

1.Sealing ring is damaged éﬁh%rﬁj?’fe sealing ring
R 2, FERCRIREBHRERIEER | |
Leak 2.When assembly, the ?%\?Eﬁﬁ#%# ontain
pressure-containing parts are not Igt en the pressure-containing
tightened enough parts
EE LEANIES S EMIRICE ERRENIE. SEMIESER

The installation is not well done or the
foundation is not well managed

Do the inspection and well manage
the foundation

SERRE ML 400-168-1588
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© AEEMICH18NI9TI fitfE ThEiEE

STAINLESS STEEL 1CR18NI9TI ABRASION-RESISTANCE DATA

i . BE CC B CC)
WE (%) Temperature I W Temperature
Media Concentration | 25 | 50 | 80 | 100 Media Concentration | 25 | 50 | 80 | 100
2 N X X X <20 \ N \ \
B AR
B R 10~80 x | x| x| ox Acetic acid 30~60 ololol| o
S et 00 Vx| x| x 70~100 U IRV BV
100 N|ol| x| x <20 VN[N
30 VAN ]igg _ 30~50 VNN o
Butyric acid
40~60 VAN 60~100 S RV VA I
it A (5.8
— 70 VIiN| N o Fatty acid Ay VNN A
Nitric acid o Jlvlol o ﬁﬁﬁﬁ . & JIvlivl
Pyruvic acid Any
90 o | o x 5 VN
100 x x x X 10 N x
Oxalic acid
M . . e X X X X 20~90 \ X
Hydrochloric acid Any
HHER (a8
Bﬁ@ . = ViV v Benzoic acid Any VY] i
Phosphoric acid 10 J 1 2 [ = % <50 N o | o x
SRR
Hydrofluoric acid £ ® ® o ox ® .iﬁﬂf.ﬂ’i . 70~80 VNN x
Any Sodium hydroxide
SHEm <100 X x X X 100 \ y \ \
Hydrobromic acid 100 NI IV IR I <50 S RV VAN Y
SR <50 x | x| x| X S 50 VNV ox
Hydroiodic acid 100 x | x | x | Potassium hydroxide 60~70 ViV AN] o
10 80 v x
e
SRR 90 x | x| x| x Ammonium &n VNN A
Hydrocyanic acid hydroxide o
S
100 S B B Y Calcium hydroxide <28 VNN A
R 1a:
10 V| V| v| ¥ ]| Magnesim ‘fff Vv
hydroxide
T B R
Sulfurous acid 20~90 v _aﬁmm_ te VNN A
Barium hydroxide Any
He HE
100 v Aluminum hydroxide Any VIV v
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STAINLESS STEEL 1CR18NI9TI ABRASION-RESISTANCE DATA

ORI
: =3 AL
Peroxos.ulﬁmc Ky VAN \ Sodium chlogide
acid
ZK
5 \ Ammonium £= NN \
. Any
hydroxide
TR Gl e
nitrous acid 10 X Methyl alcohol N RV v
Any
100 v & it NV NN
Ethyl alcohol Any
- By vV - &y vV v
carbonic acid Any Formaldehyde Any
V. ;- =
SR <10 v | o o] Acetaldehyde Any N RV B \
Chromic acid 20~30 V| ox [ x| x oI 10~100 N R B Y
Acetone
o el | | T =y v v
Chloric acid Any Methane Any
RE A=y S Lk S = JIvIivl v
Bromic acid Any Methylbenzene Any
—HE (2R
- <30 NN A A Xylene s AU IV IRV I
Arsenic acid 00 J | y L & ViVl y N
Ethylbenzene Any
R =
<50 VvV s i ViV N A
ﬁﬂ.ﬂ@. 70~80 x s . VNN A
Boric acid Cresol Any
100 V| &5 <50 NN NN
Urea
EE M 5=
— 10 v Quinoline o NV N A
Molybdic acid - J ﬁﬁ%ﬂﬂx = vyl
Nitrotoluene Any
ﬁﬁ@ : <20 U IV x {ﬂl@ R N N
Fluosilicic acid Paint Any
EK . =3 S . i = JIvlyl v
Aqua regia Any vinegar Any
R [t =
Formic acid = VIV v Yeast Any Vi
VERRE BB ; oRxTH CERMH « xFEH (ZEHFRER)
+ means good (corroded slightly or no corrosion); © means usable (corrosion is suffered); x means not applicable (damaged or
deformed severely)
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