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SU HOI TU CUA HO DUONG CONG MOI - AN MON
VA VAN DE TINH TOAN TON THAT TUOI THO
TRONG CAC THIi NGHIEM VE MOI

PHAN HUU PHUC

1. Giéi thidu

Khi nghién cttu Anh hwéng clda tin 58 chit tdi va nong 49 chit &n mon trong méi trwdmg 1dng
d6i v&i mét 88 kim load, ching t8i d3 phdt hién ra tinh chdt “héi tu” cia he dwdng cong mdi cla
ching, Céc thi nghiém dwec tién hanh trén mdy thi nghiém mdi ¢ bs phén thay d6i t6c 45 dé
nghién céu 4nh hwdng cda tin s8 chit tdi, cé bd phin “méi trudmg” d€ nghién ctu Anh hwdng
cla t4c nhin in mdn dbng thi cé tic dung 13m ngudi. Tién hinh thi nghifm trén cic miu lim
bing mdt sé loai thép véi cic tin s8 chit til va ndng 44 chdt in mon khéc nhau, nhin thiy tinh
chdt hdi tu cda ho dwdng cong mdi cla ching, vi sau khi Am thém céc thi nghiém cin thidt dé
kifm chirng, chiing t5i di d&n két luin: Ho dwdng cong mdi dn mon cda kim logi khi ldm viée véi
cde tdn 38 chdt tdi khde nhau vd cde ndng d§ chdt &n mon khdc nhau thi kot ty tar mét didm nédm
cao hon giéi han chdy o, MSt =6 két qud nghién citu ding trén cdc tap chi Co hoc va Khoa hoc
K§¥ thujt treéc diy chirng minh sw phit hop gifra 1y thuyét va thwe nghiém cia két luin néi trén.
Bai viét niy sé gidi thidu mét vii tmg dyng cda né.

2. Xiy dung dudng cong mdi-khéng &n mon

Khi tién hinh x4c dinh 45 ben mdi cda kim loai, ching ta biét ring ving suit thi cing 16n
thi mau th& cang phét nhigt, nhét 13 & gili tin s8 cao, do 46 cAng lam ngudi khdng 3t thi cing
1am cho s8 mii m trong phwong trinh dwéng cong méi ting lén médt cich gii tao. Cé thé néi, du
khéng khi khéng c6 tinh in mon di nita (thwe chit 13 ¢6 tinh n mdn) thi dwdng cong phi hiy
méi cda kim loai dwoe xiy dung tir nhimg thi nghiém trong khéng khi ciing khéng ddng tin ciy
13m vi hifu émg nhiét d3 ldm “méo” déng diée dwdmg cong mdi cla ching di rdi.

Ci#c thi nghiém do ching t8i thyc hién dwoc tidn hinh trong méi trwdmg 1dng 3n mon, cé khi
ning lam ngudi t8t, khic phuc dwee hiéu ¥mg nhiét vira néu, vi viy cho phép gia tii & nhirng mic
¥ng suit cao, gin gidi han chdy mi khong lim sai ich ding didu dudng cong mdi cia miu thir
(lwu ¢ réng t¥ khodng giéi han ché,y tré 1én thuge v&8 mdt pham vi nghién cdu khéc, khéng dwge
. 48 cip & diy). . '

Dé xdy dung dwdmg cong méi-khdng &n mon, ching 461 xust phét tir 13p lujn sau:

Da ring dwémg cong mdi trong khéng khi ¢6 bi sai 18ch do hiéu éng nhiét, nhwng cang gidm
mitc dng suit thi thl hidu émg ndy cing y&u vi tir giéi han méi tr& xuéng, b thé coi hiéu dmg
niy 1 bing khéng. Néi khic &i, hidu ¥ng nhiét 43 lim cho nhanh bén trii dwéng cong mdéi trong
khéng khi bi Igch vé phii truc tung nhung nhénh bén ph:h va, d].em chuyén tiép giita hai nhinh
{dlem A trén hinh 1) thi vin gif nguyén
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Ne No bt Ipe
Hinh 1

1. P udng cong mdi trong khéng khi, 2. Budng cong mdi - khéng %n moén, 3. Pudmg cong méi - 4n mon

Lai gid st cé mét chit 1dng 1am ngudi Iy twdng, khéng in mdn, thl dwdmg cong mdi cda miu
thér 1im vigc trong madi trwdmg ndy hin s& vira di qua didm hdi tu F vira di qua diém chuyén tiép
A (xem hinh 1} - ' _

Goi mg va Cp Iin lwgt 13 88 mil va hing 8 cda phwong trinh dwing cong mdi - khéng #n

mdn, il hinh 1 ta ¢é
: _ lgNo—lgNy _ 1g(No/Ny)

= = 2.1
lgop ~lgo_y  lg{or/o-1) ( )
Hay _ .
_lgCo—1gNy
- lg P (2.2)
Suy ra
' lgCo =1gNog +mg lgo_; ) (2.3)
Co = Nﬂ (d’_l)mo . (2.4)
T (2.1) suy ra: : . : : . _
(op/oi)™ =No/Np (2.5)
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Viy phwong trinh dwdng cong mdi - khéng &n mon sé la:

N(o)™ =G, (2.6)

Hay .
IgN = —-mplge +1gCy _ - {2.7)
& day:

mg va Cp tinh theo (2.1) v (2.4),

Ny vi o_1 1A toa 48 diém chuyén tiép A,

Nr vi op 13 toa 48 difm héi tu F vi 13 nhirng hing =8 vit lién.

Ching han, d8i v6i thép C50 thf nghidm & tini 58 chdt t3i 3000 v/ph thi dudng cong mdi

khéng 3n mon la:
. N.g905 — 1286776

So vé&i dwdmng cong mdi trong khéng khf ciing thi nghidm & tin =8 gy la:

N-a13,5727 - 1037,6346
Qua d6 cé thé thdy sai léch do hign g nhiét 13 kh 16m, khong thé bd qua.

3. Tinh toén ton thit tudi tho do hiéu tmng nhiét

& trén ching ta d% biét ring dng sufit thit cing cao thi hiéu tmg nhiét cing Iém do 46 tén
thit tudi tho cang 1én. Tuy nhién viée x4c dinh tén thit d6 vé mit dinh lwong thi rit khé khin,
chwa ¢6 mét phwong phédp hifu hidu nio do truc ti€p dwgc nhiét sinh ra trén miu trong khi im
* thi nghiém. '

Duéi day ti€n hanh thiét 1ip cbng thic tinh todn tOn thit tudi tho trong khong khi so véi
trong méi trudng 1am ngudi I¥ twdng (khdng in mon) d¢ gidn tifp xdc dinh hiéu dmg nhiét, nhim
khic phuc khé khin dé.

Goi N 1 tudi tho khi thi nghiém trong khéng khi vi Ny 13 tudi tho khi thi nghiém trong méi
tredmg 13m ngudi Iy twédng éng véi dng suit thi o, tir cic phwong trinh Weler vi phurong trinh
(2.8) vira thiét lip & trén ta suy ra: ‘

N= a_cr:: (3.1)
C
Nlt (o_o)omn (3‘2)
bit
Am=m~ my (3.3)
v sau khi bi€n 48 ta dwoc
¢,
Ny = N.UA’"—C—? - (34)
AN=N,-N-= N(aé"'%?- - 1) : (3.5)
AN Ao
f=p =otm -1 (3.6)
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(3.5) va (3.6) la céc phwong trinh bién d4i t3n thit tudi the theo gid trj tuydt ddi vA ty déi.
Ta thiy AN vi & d%u 13 nhitng ham liy thira va dbng bifn véi o, nghia 13 tang Wng sudt thit

" thi t8n thit tudi tho cing ting vé ting theo ludt liy thira.

Phwong trinh (3.6) che ta thay bire tranh vé cudng 44 cda hidu dng nhlet t.heo mtre t&l trong
v (3.5) cho phép tinh todn cu thé vé lwong t6n that. tudi tho. :

Ung dung céc phwong t.rinh vira thiét 1ip &€ tinh todn cho truomg hop thep 045 ta thu dwec
két qud sau:

536227
AN = (103,9571 - l)N
3,6227
a )
= e 1
108.9571

Bing dwéi day gidi thidu k& qui tinh todn tdn this tudi tho khi thi nghiém trbng khéng khi
cda thép C45 do nhi may Luyén cin thép Gia sing sin xuit

N, Chu k¥ (tinh theo dwimng

o MPa cong mdi trong khéng khi) AN 4
320 772.000 - 94.640 0,312
340 357.500 277.370 0,636
360 173.500 175.582 1,012
380 . 87.410 126.613 1,448
400 45,620 : 88.867 1,348

475 (o) 5.160 23.268 1,492
206 (o-1) 2 % 10° 0 0

K&t qui & bang trén cho thiy t8n thit tudi tho do hidu dng nhiét 13 lém, d3c biét cing gin
giéi han chiy thi t3n thit gip mdy lin gid tri do dwge. VA viy theo quan diém cia chiéng téi,
dwirng cong mdi cda kim loai 1am viéc trong khéng khi xiy dung theo phwong phép truyén thdng
véi cde tin s8 chit tai twong d8i cao, dwye 1am ngudi khdng 8t thi két qua thu dworc theo dudng
cong mdi 13 khé ddm bdo tin ciy, trir gidi han mdi o_,

4. K&t luin
1. V& mit I thuy&t, bing cich vin dung tinh chat hi ty cia ho dwing cong mdi - in mén,
43 6 thé x5y dung dwoc drdmg cong méi - khdng 3n mon cda kim loai.

2. V& mit lfmg dung, nh¥ dwdng cong méi-khdng 3n mon, 43 ¢é thé xic dinh dwoc hidu Wng
nhiét thdéng qua tén thit tudi the, gidp ddnh gid dd tin ciy cda dwdmg cong mdi xiy dung theo
phuong phip truyen thong

Pia chi: Nhin ngay 5/8/1997
Céng ty Thi€t ké Céng nghiép Héa chil,
Téng Cty Hda chit VN
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SUMMARY

THE CONVERGENCE OF THE CORROSION-FATIGUE CURVE FAMILY
AND ITS APPLICATIONS IN ESTIMATING THE LIFE LOST
CF METALS IN FATIGUE EXPERIMENTS -

An approach to establish the noncorrosion - fatigue curve is introduced. Based on this new
aproach, equations that discribe the heat effect and life lost when determining the fatigue strength
" of metals may be established, also the reliability of the traditional fatigue curve can be assessed.
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