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su HC>I TU CDA HO DUONG CONG Mdi - AN MON . . . . 
" ..t "" " , , "" "" VA VAN DE TINH TOAN TON THAT TUOI THQ 

TRONG c.Ac THi NGHIEM v:E Mdi • 

PHAN HUU PmJC 

1. Gi&i thi~u 

Khi nghien cd-u !nh htrlrng cda tll.n s5 cha:t t3.i va n~ng dg cMt an mon trong moi trtremg lOng 
dOi v6i mQt sO kim Io;p., chU.ng tOi di phclt hi~n ra tinh ch3:t "h9i tv." cda. hq dU'(mg cong m6i cda 
chung. Cac thl nghi~m dtrgc tie'n hanh tren may thf nghi~m m6i c6 b\i ph~n thay dBi tile dg d<! 
nghien cli'u Anh h1rbng cda t~n sO ch&:t t!i, c6 b9 ph~ "mOi trll"Cmg" d~ nghien cUu Anh h1.rbng 
cda ta.c nhin iil mOn d~g thCri c6 tac dv.ng Ia.m ngu9i. Tidn h3.nh thl nghi~m tren c3.c miu 13.m 
bhg mgt s5 lo!'i thep v6i cac t'an s<l cMt t3.i va n~ng dg cUt an mon khac nhau, nh~ thiry tinh 
cha:t hgi t¥ cda hg dtrlmg cong m6i cda chung, va sau khi lam them d.c thi nghi~m clin thie't dg 
kigm chd-ng, chung toi di Mn Ht lu~: Hg r!.v:lrng cong mdi lin mon cda kim logi khi lam vi4c vui 
cdc t~n s6 cMt tdi kkac nhau va cac n~ng r!.g cMt ltn mon khtf.c nhau thi hgi tl' tgi mgt aitm n.l:m 
cao hem giui hqn chdy u,h. Mgt sli ke't qua nghien cd-u dang tren d.c t'!-P chi Cc:t hgc va Khoa hgc 
Ky thu~t trtr&c day chd-ng minh sv phu hgp gifra ly thuye't va th¥·c nghi~m cll.a ke't lu~n n6i tren. 
Ba.i vie't nay se gi6i thi~u mgt va.i 11-ng d¥ng cll.a n6. 

2. Xay dvng dmmg cong m6i-kh0ng an mon 

Khi tie'n hanh xac djnh dg bh m6i cll.a kim lo\Li, chUng ta bie't rhg lhtg suii:t thtt dtng 16-n 
thi mllu thli- dmg phat nhi~t, nhi!t Ia & gi3.i tll.n s5 cao, do d6 cang lam ngugi khOng tilt thl clmg 
lam cho s5 mii. m trong phtrc:tng trinh drrlmg cong m6i tltng len mgt each gilt t\'0. C6 tM n6i, du 
khong khl khong c6 tinh Kn mon di nii-a (thvc cMt Ia c6 tin)lltn mon) thl dtrlmg cong pha My 
m6i cll.a kim lo').i dtrgc xay dvng tlr nhfrng thi nghi~m trong khong khi cii.ng khOng dang tin c~y 
11m vl hi~u 11-ng nhi~t da lam "meo• dang di~u dtrlmg cong m6i cll.a chUng di r~i. 

Cac thi nghi~m do chung toi thvc hi~n dtrgc tie'n hanh trong moi tru-lmg 16ng Kn man, co kU 
nang Ia.m ngu(ii tilt, kU.c ph¥c dtr'!C hi~u 11-ng nhi~t vlra neu, vi v~y cho phep gia t!.i & nhii'ng md-c 
11-ng suii:t cao, glin gioo ~n chay rna khong lam sai ~ch dang di~u dtrlmg cong m6i cll.a m'u thfi 
(ltru y rlng tlr khoitng gi6i h!'n ch!.y tr& len thugc vl! m.;it ph~m vi nghien c,ru khac, khong dtr'!c 
d~ c~p b day). 

Dg xay dvng dtrO;ng cong m6i-khong an mon, chUng toi xu~t phat tlr l~p lu~n sau: 

Du rhg dtremg cong m6i trong khOng khl c6 bj sai l~ch do hi~u lhtg nhi~t, nh11'1lg cang giltm 
ffillC lhtg suii:t thtr thi hi~u lhtg nay cang ye'u Va tlr gioo h\Ln mOi tr?:J xu5ng, CO th~ coi l).i~u wg 
nay Ia b~ng khOng. N6i khac di, hi~u 11-ng nhi~t da lam cho nhanh ben trai dtrbng cong n:,6i trong 
khOng khf bi l~ch vl! phia tr¥c tung nh1rng nhanh ben phl.i va d;gm chuygn tie'p giira hai nhanh 
(digm A tren hinh 1) thl vh gifr nguyen · 
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I;N 

Hlnh 1 

1. f)uimg cong mdi trong khOng khi, 2. DtrOng cong mdi- khOng ln mOn, 3. f>trCmg cong mdi -ln mbn 

L~ gia sd-,c6 mo?t ch't I6ng lam ngu9i ly tm'rng, kh8ng lln mon, thl d>rlmg cong m6i cda m[u 
thdc lam vi~c trong moi tr~rong nay hin se Vtra di qua di~m ho?i t¥ F vh di qua digrn chuy~n ti~p 
A (xem hinh 1) 

Ggi mo va Co !lin hrqt Ia s<l mii va hAng s<l cda ph>r<mg trinh d1rlmg cong m6i - khong an 
mon, tll- hmh 1 ta c6 

Hay 

Suy ra 

Tll- (2.1) suy ra: 

lgCo -lgNo 
mo= lgcr_ 1 

lgCo = lgNo + mo lgcr_, 

Co= No(cr_,)m' 
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V~y ph1l<mg trlnh d~rlrng cong m6i- khOng an mon se Ia: 

(2.6) 

Hay 
lg N = -molg<r + lgGo (2.7) 

& day: 

mo va Co tinh theo (2.1) va (2.4), 

No va a-1 13 t9a d9 di~m chuy~n tie'p A, 

NF va uF Ia t9a de} di~m hqi t\1 F va Ia nhirng hhg s5 v~t li~u. 

Ching h~, d5i v&i thep G50 thi nghi~m 6- t~ s5 cUt tai 3000 v/ph thl du-emg cong m6i 
khOng an mon Ia: 

So v&i dllCmg cong moi trong khong khi ding thi nghi~m lr tan s5 il.y Ia: 

Qua d6 c6 thG tHy sai l~ch do hWu li-ng nhWt Ia kha 16-n, khong thG b6 qua. 

3. Tlnh to an t<ln tMt tu<li th<? do hi~u li-ng nhi~t 

6 tren chUng ta da bitt rlng li-ng sdt th,\, clmg cao thl hi~u li-ng nhi~t cang 16-n do d6 t5n 
that tu~i th9 cang Ian. Thy nhien vi~c xac djnh t6n that do v"O m(i.t djnh hrgng thl rllt kh6 khan, 
ch.ra c6 m9t ph mmg phap h iru hi~u nao do trvc tie'p du-'7< nhi~t sinh ra tren mh trong khi lam 
thi nghi~m. 

D..Wi day tiln hanh thie't l~p cong thll-c tinh toan t5n thil.t tuffi th9 trong khang khi so v&i 
trong moi tru-Cmg lam nguqi ly tllbng (khilng an mon) d~ gian tie'p xac djnh hi~u li-ng nhi~t, nhlm 
khitc ph\lc kh6 khan d6. 

G9i N Ia tuffi th9 khi th! nghi~m trong khong khl va Na Ia tu5i th9 khi thi nghi~m trong moi 
truemg lam ngu9i ly t~rlrng li-ng vc1i li-ng sdt tU "' tl'r c.k ph1l<>'llg trlnh Weier va phmmg trlnh 
(2.6) vl'ra thii!t l~p 6- tren ta suy ra: 

va sau khi bi.fn dffi ta d1r9c 

~m=m-mo 

Nit = N.<r11m c;; 

~N = N1t- N = N(""mc;; -1) 
5 = ~N = "11m Co - 1 

N C 
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(3.5) va (3.6) Ia cac phu:ang trlnh bign d5i t5n thli:t tu3i th9 theo gia tri tuy~t di5i va tj di5i. 

Ta th~y D.N va. S d'eu 13. nhirng ham liiy thlra va d5ng bie'n v&i u, nghia 13. tang li-ng su~t th!r 
thi t<ln thS:t tu<li th9 cl>.ng tang va tang theo lu~t liiy thlra. 

Phu:=g trlnh (3.6) chota thay bll-c tranh v~ cu:lrng di) ctla hi~u li-ng nhi~t theo mll-c tai tr9ng 
va (3.5) tho ph~p-tfnh toan C'! th~ v~ l!r<;l"ng t5n tUt tu5i th<?. 

Ung d11ng cac phm:mg trlnh vlra thie't l~p d~ tlnh toan cho t~u:lrng hqp thep C45, ta thu du:gc 

kgt qui sau: 

( 

0'3,6227 ) 

b.N = 1os.9sn - 1 N 

0'3,6227 

6 = 10S,9571 - 1 

Bang du:&i day gi&i thi~u kgt qua tlnh toan t5n thS:t tu5i th9 khi thl nghi~m trong khOng khl 
ctla thep C45 do nha may Luy~n can thep Gia sang san xuat 

u, MPa 
N, Chu ky (tlnh theo d1rlrng 

b.N 6 
cong moi trong khOng khf) 

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 (u.n) 5.160 23.268 1,492 
296 (u_,) 2 X 106 0 0 

Ke't qua 1:t bang tren cho thay t3n thS:t tu5i th9 do hWu li-ng nhi~t Ia l&n, d~c bi~t cang glin 
gi&i h~n ch!.y thi t& tUt gii:p mii:y !lin gia tri d.o du:gc. Vl v~y theo quan di~m ctla chUng toi, 
du:lrng cong m6i ctla kim lo~i lam vi~c trong khong khl xay d'!"llg theo phu:ang phap truyh th5ng 
v6i cclc t"an s.5 cha:t tli tu-ong dgi ca.o, du-gc 13m ngu9i khOng tgt thl ke't quA thu dtr\)'C theo dtrOng 

cong moi Ia kh6 dam biotin c~y, trlr gi6-i h~n m6i u_1 

1. ve m~t ly thuye't, hAng each v~n d11ng tlnh cUt hili t11 ctla h9 du:lrng cong m6i- an mon, 
da c6 th~ xay d'!"llg dU"gc dlrlrng cong m6i- khOng an mon d.a kim lo~i. 

2. ve m~t 1fng d'!ng, nhCr du:lrng cong m6i-kh0ng an mon, da c6 th~ Xac djnh d1r9'C hi~u 11-ng 
nhi~t thong qua t5n tha:t tu5i th9, giup danh gia di) tin c~y ctla d1rlrng cong m6i xay d'!"llg theo 
ph1r11ng phap truyh thi5ng. 

Dia ckl: 

Gong ty Tkitt kt Gong ngki4p Hoa ckift, 

T5ng Gty Hoa chat VN 

Nk4n ng?ty 5/8/1997 

51 



TAI LI:~U THAM KHAO 

1. Nguy~n 1\-f;mg Hi~p, Phan Hfru PhQ-c. S\1" hi)i t\1 cda chUm dU"I:rng cong m6i- an man va imh 
hU"bng cda. Kn mon t&i gi&i h~n m6i cda mi)t s<l thep cacbon. T~p chi Co- h9c, s<l 3, 1989. 

2. Nguy~n 'l'r9ng Hi~p, Phan Hfru Phli"c. Di) blin moi va tu8i th9 cda thep cacbon lam vi~c trong 
moi trU"I:rng Kn mon. T~p chf Khoa hqc Ky thu~t, s<l 1+2, 1989. 

3.- K~raeu B.: IT. Pacqe•r Ha npol.IHOCTL npu HanpJI:>KeHHsx, nepeMeHHhlX BO BpeMeHHH, Maru~ 

HHOCTpoeHHe M. 1977, 231c. 

4. IIoxM)'pcKHlt B. II. KopposHoHH&.II ycTaJIOCTJ. MeTaJIJioo, MeTaJIJiyprHJ<, MocKBa 1985. 

5. Enomoto N. A. A method for determining the fatigue limit of metals by means of stepwise 
load encrea.se test. Proc. ASTM, 59, 1959, p. 263-2.71. 

6. Fellner C. E., Morrow J. D. Micropla.stic strain hysteresis energy as a criterion for fatigue 
fracture, J. Basic Eng. D., 83, 1961, N1, March p. 15-21. 

SUMMARY 

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

OF 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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