CAM NANG KY THUAT:
@_TECH KIEM SOAT VA KHU KHI

ENERGY SAVING

S HYDRO TRONG CONG NGHE
PUC NHOM

Phat h‘dnh boi: Phong Ky thufit Cong nghé — ES-TECH )
PHAN I: CO CHE HOA TAN VA HINH THANH KHUYET
TAT RO KHI CUA HYDRO

Khéc v&i nhiéu kim loai cong nghiép khac, nhom va hop kim nhom sé hitu mot déc tinh vat 1y rat dac
biét dbi v6i khi Hydro. D6 1a hién tuong thay doi dot bién vé do hoa tan ciia khi khi chuyén trang thai
tir 16ng sang ran. Pay chinh 1a gbc ré ciia moi bai toan khuyét tat bé mit va suy giam co tinh trong
nganh duc.

Quy trinh nhidm khi va hinh thanh rd khi dién ra tuan ty qua ba giai doan cdt 15i:

1. Nguon phit sinh va sy hip thu Hydro ¢ nhiét d9 cao

Trong méi trudng phan xuwdng, nhom 16ng khong tu nhién sinh ra Hydro ma hap thu no tir cac tac
nhan ngoai canh thong qua phan tng truc tiép voi hoi nude:

e Cac nguon sinh khi phé bién: P 4m ty nhién trong khong khi, hoi nude sinh ra tir qué trinh
d6t chay nhién lidu (ddc biét 1a & cac dong 16 d6t gas, dau DO, than, cui), 16p oxit ngdm nudc
trén bé mat phoi li¢u cii, hodc dau m& bam trén phoi, dung cu cao xi, mudi muc chua dugc
sdy k§.

e Co ché hip thu vao long kim loai: Khi hoi nudc tiép xtic véi bé mit nhom long & nhiét do
néu luyén cao (tir 700 dén 750 d6 C), phan tng héa hoc dién ra tach nudc thanh cac nguyén tir
Hydro don 1¢. Do kich thude nguyén tir Hydro cuc ky nho, chung d& dang khuéch tan va hoa
tan thang vao cu triic ciia nhom l1ong. Nhiét d6 16 cang cao, cac nguyén tir nhom chuyén
dong cang manh, tao ra nhiéu khoang tréng giup Hydro chui vao cang nhanh va nhiéu hon.

2. Hién twgng giam do hoa tan dot ngot khi dong dac
Méu chét cua khuyét tat rd khi ndm & sy sut giam d¢ hoa tan khi nhiét do ha thép:

e Khi nhom 6 trang thai 1ong hoan toan (¢ dai nhiét trén 660 do C), nd giébng nhu mot miéng
bot bién co thé ngam mot lugng 16n khi Hydro.

e Tuy nhién, ngay tai thoi diém nhom bat dau déng dic chuyén sang trang thai ran (diém téi
han 660 d C), c4u tric ciia nhom khit lai, lam d6 hoa tan ctia khi Hydro bat ngd sut giam dot
ngot dén gan 20 lan.

3. Qua trinh hinh thanh khuyét tit rd khi (Gas Porosity)
Do d6 hoa tan gidm qua nhanh, mot lugng 16n Hydro du thira bi ép phai dao thai ra ngoai dong kim
loai:

e Su két tu bong béng: Cac nguyén tir Hydro tu do trong long kim loai lap ttc tim dén nhau,
két hop lai thanh cac phan tir khi Hydro thong thudng va hinh thanh nén cac bong bong khi
nho li ti.

e Hiéu tng by khi: Lic nay, dong nhom 16ng trong khuén dang ngudi dan va dic quanh lai tir
thanh khuon vao trong tim. Tc d6 dong dic ctia nhom thudng nhanh hon téc d6 ndi 1én cua
bong bong khi. Két qua 13, cac bong bong Hydro bi mic ket lai ngay giita cac nhanh tinh thé
nhom dang phat trién.



Hiu qua trén thanh phidm: Khi nhém ngudi han, nhiing bong bong khi bi giam 1ong nay tao

thanh céc 16 réng bén trong long chi tiét dic. Néu bong bong nam gan bé mit, khi gia cong co
khi nhu tién, phay, mai hodc khi xtr 1y nhiét, ching s€ 16 ra thanh cac vét 6 cham kim, rd khi

dang t6 ong, lam giam nghiém trong d6 bén chiu lyc ciia san pham va khién bé mat bi ro ri,
mat tham my.

PHAN II: CAC PHUONG PHAP KHU KHi NHOM LONG
TIEU CHUAN TRONG CONG NGHIEP

D¢ loai bo trigt dé lugng Hydro hoa tan trude khi tién hanh rét khuén, cac nha xuong va nha may duac
hién dai ngay nay thuong ap dung hai giai phap k¥ thuat cdt 161 sau day:
Phwong phap A: Sir dung héa chat va chat trg dung (Fluxing)

Nguyén Iy van hanh: Phuong phéap nay str dung cac loai mudi chit tro dung dang bot hodc
dang vién nén co chira cac hop chét gbe clo hoic flo (vi du nhu nhém clorua, mangan clorua).
Céc hoa chit nay dugc dua tryc tiép vao sau trong long bé ndu nhom 1ong dé tao ra cac phan

g hoa 1y ngay tai chd.
Co ché khir khi va loai bé tap chit:
o Phdn ing tao bot khi: Khi cac vién hoa chat hodc bot trg dung duoc diy xudng day

10, dudi tdc dong cua nhi¢t dd cao trén 700 do C, chiing s€ bi nhi¢t phan va phan tng
v6i nhom dé tao ra cac bong bong khi min.

Co ché khuéch tan: Theo dinh luat ap suét va khuéch tan, khi Hydro dang hoa tan tu
do trong nhom 16ng sé& tu dong di chuyén, tham thiu xuyén qua mang bién gidi va
chui vao bén trong cac bot khi vira sinh ra nay.

Qud trinh ddy xi: Khi cc bot khi nay ndi 1én bé mit, chung khong chi mang theo khi
Hydro ma con cudn theo cac hat oxit nhom va tap chat phi kim lo limg trong 1ong bé
nau. Khi ndi 1én trén, chiing dong bang lai thanh mot 16p xi kho, gitp ky thuat vién
van hanh d& dang dung mubi chuyén dung dé cao bo ra ngoai.

Panh gia thye té:

o

Uu diém: Chi phi dau tu thiét bi ban dau rat ré, thao tac thi cong dé thyc hién, phu
hop cho cac xuong duc quy mo nhé hoac vira.

o Nhuwge diém: Phan timg hoa hoc thuong sinh ra mot luong khoi mui doc hai, gy an

mon vo 10 va can hé thong hut khoi tot dé dap ung cc yéu cau bao vé mdi trudng
theo quy dinh.

Phwong phap B: Suc khi tro biang truc quay (Gas Purging / Rotary Degassing)

Nguyén Iy van hanh: Day 1a cong nghé khir khi tién tién, cho hiéu sut cao va sach nhat,

duoc 4p dung bét budce tai cac nha may dac nhdom chuyén nghiép hodc cac xuong duc chi tiét
may chét luong cao. H¢ théng st dung mot truc khuéy lam béng vat li¢u than chi (graphite)
c6 kha nang chiu nhiét va chiu an mon hoa hoc cuc tdt, nhung sau xuéng day bé nhém long.
Co ché khir khi co hoc:

o

Suc khi tro tinh khiét: Khi Argon hoac khi Nito kho tinh Kkhiét (d0 sach trén 99.99%)
dugc bom tir binh nén, di xuyén qua tim long ong truc than chi va thoat ra ngoai &
phan dau voi phun dudi day 10.

Bdnh tan bot khi bang canh khudy: Khi truc than chi quay véi tc do cuc cao (khoang
300 dén 600 vong mdi phiit), canh khudy & dau truc s& xé nho dong khi tro vira thoat
ra, bién chung thanh hang triéu bong bong khi siéu nho (kich thudc micro) phan tan
déng déu, tao thanh mot "con mua bot khi nguoc" bao phu khép toan bo dung tich bé
chtra nhom long.



o Thu gom Hydro toan dién: Dién tich tiép xuc tong thé giita cac bot khi siéu nho nay
v6i nhom 1ong 1a cuc ky khong 16. Khi Hydro hoa tan trong nhom bi hut bam chit
vao bé mit cac bot khi tro nay theo nguyén 1y ap sut riéng phan, sau d6 dugce dong
khi tro tha ndi mang thang 1én bé mat va giai phong hoan toan ra ngoai khong khi mot
cach ém diu, khong gay ban toe nudc nhom.

e Danh gia thuc té:

o Uu diém: Hiéu suat khir khi dat t6i trén 90%, nuéc nhom sau xir Iy ¢6 do tinh khiét
tuyét ddi, khong sinh khoéi doc hai, kiém soat nghiém ngdt ty ¢ hao hut téng thé dudi
1.5%. Phoi diic ra hoan toan khong bi rd chdm kim, bé mit san phdm nhin min, bén
bi.

o Nhwoc diém: Chi phi dau tr may moc ban dau cao hon, yéu cau ngudn khi tro cap
vao phai dam bao kho hoan toan vi néu khi tro dinh 4m s& gay phan mg nguoc lam
nhiém thém Hydro vao nhom.

PHAN I1I: CAC LUU Y KY THUAT PE KIEM SOAT VA
CHU PONG PHONG NGUA NHIEM KHi HYDRO

Trong cong nghé dtic nhom chuyén nghiép, viéc khir khi chi 1a giai phap phan ngon. Dé t6i uru hoa chi
phi san xuat va giir chat lugng phoi n dinh, viéc chu dong kiém soét, ngin ngira khong cho khi
Hydro xdm nhép vao nudc nhom ngay tir khau néu luyén méi la chia khoa gdc ré.

Duéi day 1a cac luu y k¥ thuat thuc chién ma moi ky thuat vién van hanh 16 can tuan thu nghiém ngat:
1. Kiém soat chit ché nhiét d9 nau luyén

Téc d6 va kha nang hoa tan cua khi Hydro vao nhém 1éng ti 1€ thuan voi nhiét do bé nau. Khi nhiét do
nude nhém vuot qua mire can thiét, cau tric 1ong tré' nén 16ng 1éo hon, khién tdc do hap thy khi ting
1én theo cip sb nhan.

e Riii ro khi qua nhiét: Viéc dé 10 qua nhiét (hién tuong overheating) khong chi lam nhém
chéay hao hut manh ma con lam mé nhom bién thanh mot miéng bot bién hat khi cuc manh.

e Giai phap ky thuit: Ky thuat vién can cai dat dai nhiét do t6i wu cho timg mac nhom
(thuong dao dong tir 700 dén 740 d6 C tuy theo d6 day chi tiét duc) va khong dugc nau vuot
ngudng nay. Str dung hé thong kiém soat nhiét do tw dong PID chinh xac két hgp cam bién
nhiing sau (nhu trén dong 16 cam tmg thé hé méi ciia ES-TECH) gitp 16 tw dong diéu chinh
bt nhiét min mang, sai s6 dudi 1 do C, triét tiéu hoan toan hién tugng qua nhiét lang phi ning
lwong va nhiém khi.

2. Quy trinh siy kho tuyét d6i phoi liéu va cong cu dung cu

Hoi nu6c va d6 am chinh 1a nguon cung cap nguyén tir Hydro 16n nhét trong nha xuong. Bat ky mot
giot 4m nho nao tiép xtic véi nhom 1ong ciing gay ra phan tng hoan nguyén sinh khi ngay 1ap tuc,
tham chi gay nd ban toe nudc nhdém nguy hiém.

° Sé"ly phoi li¢u diu vao: Phoi nhom thoi, nhom cuc hodc phoi liéu tuan hoan bit budc phai
duoc bao quan ¢ noi khoé rao. Trudce khi sac li¢u vao 10, phoi phai dugc xép quanh vo 10 hodc
dit vao budng sdy gia nhiét trudc dé bay hoi hoan toan d6 4m bam trén bé mit.

e Siy cong cu va chit trg dung: Mudi mic nhém, dung cu cao xi, thanh khudy, vo ndi niu
moi va hé théng khudn diic phai dugc siy nong do bang dau kho gas trudce khi nhiing vao bé
nhom 16ng. Ngay ca cac loai mubi chét trg dung ciing can duoc giit kho réo, tranh dé tiép xuc
v6i khong khi am bén ngoai 1am vén cuc, tich nude.

3. Han ché khuiy dao bé mit hé ciia nwéec nhém

Thong thuong, khi nhom nong chay, mot 16p mang mong oxit nhom tu nhién s€ hinh thanh bao boc
trén bé mat bé nu. Lép mang nay dong vai trd nhu mot chiée 14 chan bao vé, ngian khong cho nhom
long tiép xuc truc tiép va hap thu do am tir méi truong khong khi bén ngoai.



e Sailim khi van hanh: Viéc cong nhan ding thanh cao khudy dao lién tuc, qua manh tay s&
lam rach va v& vun 16p mang bdo vé nay. Lép nhdm 1ong phia dudi lién tuc 10 ra, tiép xuc voi
khong khi 4m va dy nhanh qué trinh nhiém khi Hydro.

e Thao tac chuin: Trong sudt qua trinh nau, chi khudy nhe nhang khi can hoa tan chét trg dung
hodc khi cao xi. Thao tac cao xi phai dut khoat, ludt nhe trén bé mit, tranh khuéy sau tu day
10 1én lam x40 tron dong chay.

KET LUAN TU CHUYEN GIA THIET BI NHIET ES-TECH
Lam chu quy trinh khtr khi nghiém ngét két hop véi viéc ung dung cong nghé 10 nau hién dai, kin
nhiét va kiém soat dai nhiét thong minh chinh 1a giai phap kinh té c6t 15 gitip xuong diic nang cao ty
1€ san phém dat chuén, b& mat nhin min, bén bi va giam tdi da ty 1€ hang 16i hong phai nu lai.
THONG TIN LIEN HE TU VAN CONG NGHE VA THIET BI LO PUC:

e CONG TY CO PHAN GIAI PHAP TIET KIEM NANG LUGNG ES-TECH - Thiét
Bi Nhiét Va Luyén Kim Céng Nghiép
Hotline tw vén giai phap: 0965.299.777
Hotline k¥ thuét cong nghé: 0962.217.168
Vin phong: Lién ké 7-17, Khu d6 thi Van Khé, Ha Pong, Ha Noi.
Website chinh thirc: https://es-tech.vn

Cac nguon uy tin dudéi day deé tii ve hodc tim hiéu sau hon:

1. Cam nang ASM Handbook, Téap 15: Casting (Pic)

o Ngi dung: Day 12 bd "sach gbi ddu giwdng" cua cac ky su luyén kim thé gidi.
Tap 15 phéan tich chi tiét toan hoc va vat ly vé d6 hoa tan cua khi Hydro trong
nhom 10ng & cac dai nhiét d6, biéu dd sut giam do hoa tan khi déng dic, va
cau triic tinh thé bi 18i 1 khi.

2. Tai li¢u k¥ thuat tir Hi€p hoi DPtic Hoa Ky (American Foundry Society - AFS)

o Noi dung: Hiép hoi AFS cé rat nhiéu bai nghién ctru thuc chién tai phan
xuong vé phuong phép suc khi tro (Rotary Degassing) bang truc than chi
(Graphite), cach kiém soat toc do vong quay tir 300 - 600 vong/phut va luu
lwong khi Argon/Nito dé biy Hydro hiéu qua nhat ma khong lam bén tée nudc
nhom.

3. Hoi thao qudc té vé Nhom va Hop kim nhom (Light Metals - thudc t6 chire TMS)

o Néi dung: Céc bo céo chuyén sdu hang nim vé cong nghé xtr Iy nuéc nhom
sach (Melt Cleanliness), co ché phéan tmg hoa hoc cua céc loai mudi trg dung
chira Clo/Flo (Fluxing) va céc tiéu chuan bao vé méi truong, xir Iy khoéi thai
ddc hai trong nha xuong duc hién dai.

4. Tai lidu van hanh cta cac hang thiét bi suc khi va dau do Hydro thuong mai (nhu
Foseco, Pyrotek)

o Néi dung: Cac tai liéu huéng dan thuc chién tai xuong (Application Notes) chi
ra quy trinh say kho cong cu dung cu, rui ro khi khudy ddo mang oxit bé mat
ho, va loi ich clia viéc dung ti didu khién PID ty dong dé kiém soat dai nhiét
d6 700 - 740 @6 C chéng hién tugng qué nhiét (overheating).


https://es-tech.vn/




