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Study of mechanical characteristics and reliability on cracked vertical retort
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Abstract: Taking the vertical retort on a continuous basket-less
sterilization production line as the research object, analyzed the
cracked retort considering the temperature and water pressure.
At the same time. the cracks were set as a random variable and
the influence factors on the reliability of the retort were analyzed
by the random finite element method. Firstly, the geometric
model was built by SolidWorks, then the mechanical properties
and reliability were calculated by ANSYS. The results showed
that: compared with the water pressure, the temperature had a
great influence on the mechanical properties of the retort. To the
cracked retort, the crack depths greatly affected the stress and
displacement. According to the Latin superposition method in
ANSYS, the reliability degree of the retort can reach 96.7 %.
Keywords: vertical retort; crack; mechanical properties; random

finite element method; reliability
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Figure 1 Model of vertical retort
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Figure 2 Finite element model
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Figure 3 Mechanical characteristics of vertical retort

under condition 1
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Figure 4 Mechanical characteristics of vertical retort
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Figure 5 Mechanical characteristics of vertical retort

under condition 3
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Figure 6 Von mises stress of vertical retort under condition 4, 5, 6, 7, 8
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Figure 7 Node displacement of vertical retort under condition 4, 5, 6, 7, 8
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Figure 13 Sample plot of von mises stress

EHILE - ARYGAXREARH N ZHESTEEHR

B 121 “C BRIy 434 b 8843 80, 5 7K R 7 A L IR BE A %
B R tE iR K. @ HEFRINAE RTEZHE RS
.5kl ANSYS i1y PDS #8554 A WEALAE &,
T #57J7 Monte-Carlo ¥ REREA 500 4>, FIEEARBEA
FE R AR A AR BN R AR B 2 A OC R AL A R R

1.0+
0.8F
= 0.6
ME
22
é 0.4+
0.2F
0.0F
14 1.6 1.8 20 2.2 2.4 2.6 2.8 3.0 3.2 3.4
K FE N
Von mises stress/( x 10% Pa)
B 14 FAH/GFRENRBRYyA I

Figure 14 Von mises stress cumulative distribution

function plot

R2 MWXREHR

Table 2 Correlation coefficient table

Sk U5 BIANA BIANB BIANC BIAND
REMA BRGNS 0.048 —0.165  0.039 0.337
AP R R A —0.041 —0.101 —0.067 0.281

0.4r 3 BIAND
03 BIANB
- 2 BIANA
0a mm BIANC
0.1
0.0
-0.1
-0.2
B15 FEBORRFRENGLHEHE
Figure 15 Parameter sensitivity plot of equivalent stress
031 3 BIAND
72 BIANB
0.2 B3 BIANA
mm BIANC
0.1
1 “
0.0 £
0.1 /////
-0.2
B 16 FHMORKT A6 AHTHE

Figure 16 Parameter sensitivity plot of node

displacement

(F#% 161 ®)

113



&M | Vol.37, No.6

ings on enzymes, celllmembrane integrity, and cell-wall
constituents in relation to brittleness and firmness of huanghua
pears ( Pyrus pyriflia Nakai, cv. Huanghua) during storage [J].
Food Chemistry, 2010, 124: 569-575.

[16] WYL, 2, £ 2R, 5. VKR At 5o Xt 2 50 BT 09 52 W (0], £
TolkBHE, 2011, 32(3): 360-363.

[17] WIECEE, KM, 5K SCUB, 45 Pl B8 i B f o O & ALY
ﬁ%[J.Imtﬁuuﬂ& 2020, 36(3): 106-112.

(18] 2= 5K, J5 828k, XUARHE, 45, AN (] ff BF A0 B0 XS SCTLHE Bk vk i IF
JECRACR B3 0 (3] 1AL AR B2, 2019, 58(8): 117-120.

(19] Mes, TAKS, e, . % Jr 2Ok vk il I 5 5 47 28 30
i B AL Y S e (0], £ Tk B, 2015, 36(12): 328-331, 340.

[20] ARA TS, € e, 4% VL RE, 4% vl 0 50 xT Py 22 76 08 &F i 52
WA [T]. £ 5 Tl RHE, 2012, 33(19): 312-316.

1] W E, BFe, S0 A, A5, I vk IR U J80O6T 7 #0026
HERUER ) 5T 1) 5 e [0, PR 50 T, 2019, 19€5): 46-52.

[22] E5%, RB%E, BRI EN, 55, 1- 7 2R T9 4R I 240 TR0 45 5 vk
I S 0 LR SR 52 A BT R R D] £ A B2, 2018, 39(23):
243-249.

[23] LI Rui-rong, ZHENG Qian-wang, LIU Jia-li, et al. Chemical com-
position and deterioration mechanism of pleurotus tuoliensis
during postharvest storage[J]. Food Chemistry, 2020, 338: 127731.

[24] X4 . A3 050N T4 A BT 5E D). W TLIBE K 27, 2012:
37-38.

[25] M, X4k, B2, 4. SHIE b 75 2 45 38 vh i IR B 4 C
TR BT ] AT H T, 2019(2): 56-59.

[26] LIU Hui, CAO Jian-kang, JIANG Wei-bo. Evaluation and compar-

e

ison of vitamin C, phenolic compounds, antioxidant properties and

EENE KRR RHES R ERE RN

metal chelating activity of pulp and peel from selected peach culti-
vars[J]. LWT-Food Science and Technology, 2015, 63(2): 1 042-
1 048.

[27] MOHD F, MARYATI M, ASMAH R, et al. Phytochemicals and an-
tioxidant activity of different parts of bambangan ( Mangifera pa-
jang) and tarap ( Artocarpus odoratissimus) [J]. Food Chemistry,
2009, 113(2): 479-483.

(28] i B R SR 5 A B AL S B 4R S (M
JiAL, 2013: 50-53.

[29] JAYACHANDRAN L E, CHAKRABORTY S, RAO P S. Inactiva-

1 LS R R Tl

tion kinetics of the most baro-resistant enzyme in high pressure

processed litchi-based mixed fruit beverage [J]. Food and
Bioprocess Technology, 2016, 9(7): 1 135-1 147.

[30] BH4L X, £ AR, HIBEHE, 45, 4% =W A A ALIETE SOD i
I HR A IO [0 307 b K 24 2241 CA AR B2 RO, 2018, 38(3):
285-289.

[31] B, ko, mi St - BE DK E, A, vl O B X T 58 i A
IS b B PR R W [9]. 4R 66 5 1 T, 2020, 20€2): 62-67.

[32] 1M 7, v RO, A B, AR A UK R I R oK T G SIS 5 1
WEFE[I]. il ¥ 24, 2014, 35(5): 55-60.

[33] AR FEFE, TRAL. L I b Ak FH X SR Ji SR 5 U 5B it
FEHER ] B ALY, 2016, 37(5): 230-238.

[34] F1E SR, SRR, 5 6, S5 v I e T 58 T A OR 5 8OR
14 50 [7]. 12 SRR, 2019, 40(13): 260-266.

[35] “Z R in, E X, A P, S AN [ I 8 3 0 R i A o I SR 5
Vo R SR SE R[], B BLAE, 2018, 39(9): 196-201.

[36] M6 5, TARW], 2235 2%, 46, [A)BRTR IR X B b T 45 v BT
PR IR (7], £ W R, 2017, 42C1): 46-49.

JBE R W 1)

(k4% 113 1)

W B2 J7 0] (BIAND) X 2% T B 19 5 K 55 580 i g F AL 3% %
MR AR, B IEASE, @ MK B 5 1 die K 55 BN ) B A
K25 o R R 32 14 A3 %8 A5 M A TR R T SR 96.7 00,
UG LU K T B ] SE PR RAT .

IR BIZEA 7] 00 A WA ) 2k g R
SFUE T RE BRI TR BE A A Ak X 2 %ﬁm%mﬁﬁﬁ
HEAT TG J5 S8 X8 55 L A T b R 3 43 A 4 ) R

FTRAGTT

2% 3k

[1] KANNAN P, AMIRTHAGADESWARAN K S, CHRISTOPHER T,
et al. A simplified approach for assessing the leak-before-break for
the flawed pressure vessels[J]. Nuclear Engineering and Design,
2016, 302(Part A): 20-26.

[2] DWIVEDI Nidhi, KUMAR Veerendra, SHRIVASTAVA Ashwani, et
al. Burst pressure assessment of pressure vessel using finite element
analysis: A review[J]. Journal of Pressure Vessel Technology, 2013,

135(4): 044502.

[3] ¥ 5 0, 22 7, ZEHAK. 2 000 m3 7§ 4 Bk B 55 (4K 3 38 1 AT
FEEAHT]. Tolk % 25 54, 2012, 38(5): 49-51.

4] fkSCH, BRAR. JEF ANSY'S 1 3R fif B B R AR L 4 AT (30 T
G PR R, 2013, 9(9): 29-35.

[5] 25302, WM, BIETT. 35T ANSYS %/ PDS #i kit £ ) 75 8%
AL EE P4 BT (9], HLARC i, 2018, 56(12): 14-16.

[6] AR, LA T, XIFF S, 4. JE T ANSYS 19 H J1 45 4% Wl & 1k
I3 &‘Zﬁ]ﬁjﬁj’é, 2009, 30(1): 109-111.

(7] SR T, 5 8, BB, B A R C k 1Y re R HE 5 T G
T HACAE T, 2015, 44C1D): 187-189.

[8] FE B3, BU/NAE . T BR 5T 1Y I 44 mT & o 43 A7 AR BT (). A T
MUK, 2011, 38(5): 546-549.
9] R AR IR, XM, TR 5. ANSYS 75 KT ERBE b i )% 1 (J]. A1 3k A
b L% 4, 2008, 11(5): 19-22.

[10] E B ik, 25 X3, 752 ff5. ANSYS 45 #4437 855 5 1% F (M. b
5t N RS AL, 2011: 237-238.

(117 27 4 . 5 ) W] 4 M 40 BT B B AL AT B I8 25 (M. bt BLA Tl

H L, 2005: 129-136.

[12] A B . T RE 45 H nl 5 o4 DR B R LA Ak e 3 M. JE 5t [

ST s B AE, 2013 29-34.

161



