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Reliability Evaluation of a Slurry Pump
Dong Soo Jung*
Reliability Assessment Center, Korea Institute of Machinery & Materials

Purpose: A slurry pump for flue gas desulfurization system performs a role that discharges the
slurry of a plaster shape in a thermal power plant. Since a slurry pump transfers the slurry by the
centrifugal force, it has the friction wear in the impeller and liner because of the slurry.

Methods: In this study, failure analysis and test evaluation on the slurry pump have been
proposed and the process that reliability of the product improves through design improvement
has been presented. And failure cause of typical failure case has been investigated and
improvement design has been presented.

Results: Reliability improvement is established by analysis of the test results of before and after
acceleration test.

Conclusion: This study can be provided to improve the product reliability through failure
analysis of a slurry pump.
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1LAE =2 AT £8E] Hxe £ E A4 94
ogf o]FstnE npEH 2 3ol HF A H
Aes dER 3ty Y ddsdE BH S st g9 Jdd Be S8 goluf 9] npE o
Ud A71e dE7t2E A3 7le g3dn g 2t & W et E}* A APAh1]. 88 =
FA e, B4 A S BN = S 234 T T8 RES AEAA, A, 18 294
H 2 o]4tsigo] E3He wj7|7k2v) 9 F = Urh] g 5ol Ao}&l THE A7 e RS THEAE
ol 229} ’fj 5l AHAbEkso] Hal of 7)ol A3 4 7h AR EH otgd] 184S ob7]dhE 75T A5l
ol &HH = HAFAIH oltgeis} 417} H T 3Fge et
T 3A e AA o WlEHT <Fig. 1>& AH4tst T F27199 AF|He vgsly, d4F 0
o] A3A £ g9t vk T S e (28 & 2 AF A, Aol wk JFsha e dAY A
de))E F= wEst] At AHEEE B A i—“;: AR B G AFE A a7 g 2 A
ﬁ*ﬂm L Y F 725 HoF1 9tk H $HEE Qs & B2 g ngo] FApEoof 3}
Uil E P2 B o|FI R nEI} A A D2 Fa7le] EAH R MY FHE FH3)

t WAIAR jds667@kimm.re.kr
20163 59 16Y A4 201613 102 12¥ FAHE A< 20169 102 239 AA 4.



264 Reliability Evaluation of a Slurry Pump

Housing

Bearing assembly

717F o & A olnt. ol =Ald & s 2s}7] ¢
ko] S Al F o] A EA SR EA7E 2 o), o]
A FA= <ol HZox s AFA i
b AESR H ot 25 fARRE Al ES AR
o= #HE AN FrPes Eoz it

Thel Ay ABALE B5T 5 Ak
2 AT E cele) Bxo thatel 1Y 2
AEHHE ALHT BANNES Foke] AF A

0] E e HA e 2 At BEA el 1A
fol v LS L ANAS AN
o oA, $YAE A - 3o APARE B

25 TotA Hol el
o F%F wR7F GojuA Frh2]. AAl @Al A=
<o) YFo R PrRFo| <Fig. 2> 20
npRLof FAjo] Al AT HE FELS ARF
o|al H7)12 07 WS dfof 3= 10000A7P(9hw

:lo

s F zji 15% oldd 73+ 4714 e
WS Ak FHFHALIE 15% ool HH Aol

o] 142 %k?ﬂ HEE 2 A4 9 A,
93 297 Yo AL 24 4L 5o 3
et 2749 o QI T8 ok A
HE gu g A3 A B3| ) Mo o] &
ol ¥4t Bt 07 g S8R9 3
HA7L B Bie] 22942 da) 571 A,
g 12 24 8 47 RFAZ A9 4 £
&8 Aoz 4 BHol 93 714 A 28
S0k 5 A7) QEE AL o] £ HE A

Fig. 3 Failure phenomena of mechanical seals



Dong Soo Jung

Table 1 Failure modes and mechanisms analysis

265

component function failure mode failure mechanism
) ) i loosen vibration/shock
casing housing construction -
corrosion surface weakness
. . wear fatigue
impeller centrifugal force ——
adhere contamination
. . wear fatigue
liner fluid pressure - -
lift drop deformation
main shaft power delivery broken vibration/shock
mechanical seal leakage prevention leakage wear
bearing load support broken fatigue
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Table 2 2—Stage quality function deployment
o testing item
) weighting
component failure mode rated max. max. . o
score efficiency | life time
flow flow pressure
) loosen 17 A A A [ ) o
casing -
corrosion 8 A A A A o
_ wear 19 ( ([ ([ @) @)
impeller
adhere 20 ( ([ @) (] ]
i wear 15 { (] o O O
iner
lift drop 20 ( (] @) (] {
main shaft broken 14 A ( ( (] {
mechanical seal leakage 15 (] (] @) @) ©
bearing broken 11 A (] (] (] o
317 367 4717 499 515
score & rank
5 4 3 2 1
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old type new type

Fig. 6 Gap adjustment of impeller and liner
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1. A : Seal Ring Dia. : @63.5
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Fig. 7 Structural Improvement of the mechanical seal
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Table 4 Constituents of the slurry fluid
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Table 5 Test and evaluation summary

I test result
classification
sample 1 sample 2
. 1052 L/min 1055 L/min
before life
(95.63% of rated flow) (95.90% of rated flow)
rated flow test } -
. 1048 L/min 1049 L/min
after life
(95.27% of rated flow) (95.36% of rated flow)
before life 1692 L/min(96.7%) 1690 L/min(96.5%)
max. flow test - B -
after life 1685 L/min(96.2%) 1686 L/min(96.3%)
) before life 7.3 bar(=73m) 7.2 bar(=72m)
max. lift test - : .
after life 7.2 bar(=72m) 7.1 bar(=71m)
before life max. eff. 65.8% max. eff. 65.7%
efficiency test half life max. eff. 65.5% max. eff. 65.6%
after life max. eff. 65.3% max. eff. 65.2%
life test no failure
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Fig. 9 After life test performance test results
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