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XAY DUNG QUY TRINH BANH GIA KHUYET TAT VO BAN PHAO
BANG PHUONG PHAP SIEU AM

DEVELOPING A PROCESS TO EVALUATE SHELL DEFECTS BY
ULTRASONIC METHOD

Trinh Vin Tuin, Vii Toan Thing*
Pai hoc Bach Khoa Ha Noi

TOM TAT

Khuyét tit vt thé ran khéng nhitng hinh thanh truée va trong qud trinh ché tao san pham
ma con xudt hién trong thoi gian sir dung san pham dé. Viéc phat hién va ddnh gid cac khuyét tat
trong vt thé, tir @6 c6 phwong dn dé swa chita hodc thay thé luén la yéu té quan trong dé mot san
phdm khang dinh chat lwong. Pa c6 rat nhiéu cdc ng dung dé phat hién ra khuyét tdt, trong dé cé
phirong phdp kiém tra, phdt hién khuyét tdt vit thé rdn bang phwong phdp siéu am. Véi muc tiéu
ban dau dat ra cia dé tai la siéu dm cdc san pham hién dang ché tao trong linh vuec dang cong tdc
la cdc chi tiét vé dan phdo.

Nhue ta da biét, hién nay, Quan doi lta dang trong giai doan tw tim toi, nghzen clbu cdi tién san
phdm méi, t hee tr cwong va hop tac quoc 1é dé phat trién nén cong nghlep quoc phong voi nhu’ng
loai vil khi, khi tai dap vng dwoc yéu cau cho Quan doi va du trit quoc phong trong mmc Pé lam
duge diéu d6 ching ta phai ¢6 dwoc cac loai san pham vii khi, khi tai véi chat heong tot, ky thudt
cao. Do vdy phdi c¢6 phwong phdp kiém tra, danh gid chat lwong nhung khéng phd hity san phdm,
phirong phdp siéu am mdang diéu pha la hoan toan hop Iy va dam bao dwoc yéu cau dé ra.

Bai bao nay xdy dung quy trinh dién hinh vé siéu am mang diéu pha va phwong phap nhan
biét cdc dang khuyét tdt trén san pham vé dan phdo hién dang dwegc ché tao tai Nha may Z113.

Tir khéa: Vo dau dan; Phéi dai dan; NDT.
ABSTRACT

Solid body defects are not only formed before and during the manufacture of the product,
but also appear during the use of the product. Detecting and evaluating defects in objects, from
which to have a plan to repair or replace is always an important factor for a product to confirm its
quality. There have been many applications to detect defects, including the method of inspection
and detection of solid body defects by ultrasonic method. With the initial goal of the project is to
ultrasonic the products currently manufactured in the field of work are the details of artillery shells.
As we all know, at present, our Army is in the stage of self-discovery, research and improvement
of new products, self-reliance and international cooperation to develop the defense industry with
various types of weapons, air resources to meet the requirements for the Army and national defense

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
X8 TAP CHI CO KHI VIET NAM, S6 304 thang 6 nim 2023
cokhivietnam.vn / tapchicokhi.com.vn



NGHIEN CU’U - TRAO BOI

reserves. 1o do that, we must have weapons and equipment with good quality and high technology.
Therefore, there must be a method to check and evaluate the quality but not destroy the product, the
ultrasonic method of phase modulation array is completely reasonable and ensures the requirements

set forth.

This paper builds a typical process of phase modulation array ultrasound and a method to
identify defects on shell shell products currently being manufactured at Z113 Factory.

Keywords: Warhead shell; Belt workpiece; NDT.

1. TONG QUAN

Pan phao duogc st dung ti€u diét cac
muc tiéu nhu sinh lyc, phuong ti€n, trang bi;
phé huly nha ctra, cac cong trinh quan su, s& chi
huy; 1am hu hong céc loai vii khi, thiét bi quan
su. Pan phéo, khac voi dan sung bd binh, n6
chtra thudc nd hodc nhitng vat nhdi khac. Pan
phéo thudng dugc bin tir phdo mit dat, phao
trén tang, phdo trén xe boc thép, phdo trén cac
tau chién.

Pan phao trong Quan doi ta chu yéu
duoc vién tro tir thoi Lién X6 va mot sd duoc
thu hdi sau chién tranh. Theo phan cip chat
lugng dan dugc (c6 05 cép chét lugng), cac loai
dan nay dat chét luong tur cép 4 dén cép 5.

Pan cip 4 dugc dua vé cac nha may
thudc Tong cuc Cong nghiép Qudc phong hoic
cac xuong thudc Toéng cuc Ky thuat dé sira
chita 16n hodc stra chita vira. Dan cip 5 phai
duogc tiéu hiy do da xudng cip qua mirc quy
dinh.

Theo yéu cau cta chién tranh hién dai
hién nay, Quan doi ta can phai bd sung thém céc
loai dan phao méi dé phu hop véi thuc té do,
phai nghién ctru ché tao mdi mot s san phdm
dé dap tng dugc nhiém vu bao vé T6 qudc, du
trit qubc phong va tiét kiém kinh phi cho Quéc
gia.

Theo churc nang va nhiém vy, tai Nha
may Z113, Tong cuc Cong nghiép Qudc phong
duoc giao san xuét cac loai dan sung bg binh,
stra chita va san xuat mot s loai dan phao cd tur
23 + 155mm. Két c4u cua dan phéo ndi chung
bao gém vo lidu va dau dan, vo liéu lam béng
vat liéu hop kim dong hoic thép, dau dan lam
bang vt liéu thép. Cac qua trinh cong nghé dé
gia cong hoan chinh thanh vo liéu va dau dan
bao gém: cit phoi, dap bat, dap vudt, xén, cac
ching u, tay rira, 1an hoa... va tién gia cong
hoan chinh theo ding yéu ciu cia ban vé.
Trong qua trinh cong ngh¢, hai loai vat li¢u
nay co bién mong thanh thuong hay xay ra mot
) khuyét tat nhu: nit bé mat, nat ngam, 10,
xudc. .. dan dén khi tong lap thanh vién dan va
bén thir nghiém x4y ra hién tugng vo lidu bi
dut, nit sau ban, diu dan co khuyét tat khong
dén dugc muc tidu tiém an nguy co mat an toan
khi ban. Chinh vi vy can kiém soat chat luong
cua tat ca cac san pham dua vao st dung.

2. QUY TRINH SIEU AM KIEM TRA
KHUYET TAT CAC CHITIET PAN PHAO

Quy trinh cac budc siéu am chi tiét vo
dan phéao dugc thuc hién theo trinh tu theo ting
nguyén cong. Vo dan phao chu yéu duogc cau
thanh tir hai chi tiét chinh: vo dau dan (bang
thép hodc gang pha thép), dai dan (bang dong),
viéc kiém tra khuyét tat trén dau dan phao chinh
1a kiém tra chat luong cta hai chi tiét trén [
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Sau ddy la quy trinh dién hinh thyuc hién
siéu am kiém tra khuyét tat trén phoi dai dan
v6i muc dich cho chung ta thiy duoc cac san
pham dat yéu ciu va san pham khong dat yéu
cau (co khuyét tat), dé tir d6 c6 bién phap thay
thé hodc stra chita trude khi dua vao st dung.
Quy trinh duoc xdy dung dua trén két qua thuc
té tai Nha may Z113, Tong cuc Cong nghiép
Qudc phong bang phuong phap siéu 4m mang
diéu pha.

Chizadn 4 ik i
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Budc 1: Huan luyén cho nguoi tham gia
cong vi¢c hiéu vé nguyén ly si€u am, cong tac
dam bdo an toan trén chang khi tham gia lam
vigce.

Budc 2: Kiém tra, chuén bj dﬁy du cac
phuong tién, thict bi do.

Budce 3: Hi€u chinh cac thong so cua
thiét bi do theo céc yéu cau cia san pham dugc
kiém tra.

Budce 4: Tién hanh siéu am kiém tra
khuyét tat trén san pham.

ih i

I

Hinh 1. Pau dan phdo va phéi dai dan hién dang
st dung trong Quan doi ta

Kiém tra, chuan bi day du cac phuong
tién, thiét bi do, bao gom:

TT | Tén phwong tién, dung cu do kiém

Ky hiéu va quy cach

Hinh 4nh thuc té

Thiét bi siéu 4m mang diéu pha cua
hang Sonatest

Xuét xt: Anh Qubc Model:

VEO 16:64

Dau do siéu 4m mang diéu pha phuc
2 vu cho kiém tra khuyét tat doc theo
truc cua phoi dai dan.

X2-PE-10M32E0.2p

Ném si€u am mang diéu pha phuc vu

ctia phoi dai dan.

3 | cho kiém tra khuyét tat doc theo truc | X2AW-LCD-NOL-60.7-A0D

Chat tiép am: Str dung nudc 1a cac
4 dang tiép am dugc st dung cho phép
hiéu chuan va kiém tra.
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- Hiéu chinh thong sb cua thiét bi va
dau do phai phi hop v6i san pham can kiém tra
la phoi dai dan bao gém: vét liéu, chiéu day vat
liéu, van toc song doc, do nhay, d0 phan giai,
goc bat dau, goc két thuc... [2].

- Khi tién hanh siéu am, phoi phai dugc
dinh vi trén d6 ga chic chin dam bao yéu cau
cho siéu am. B& mat tiép xuc cta phdi khong
duoc c6 ba via, bui ban, dién tich tiép xuc cua
bé mat ném véi bé mat duoc kiém tra khong
nho hon 75%.

Dy do X2PE-1OMIZEC-20
Phdi

Gid kgp i — L

Hinh 2. Hinh vé bé tri phéi chudn bi cho siéu am

- Bat may dé tién hanh siéu am san
pham;

- Cho chét tiép am la nudc 1én bé mat
san pham can siéu am;

+ Di ném theo bién dang cta phoi dé
siéu am,;

+ Quan sat hinh anh trén man hinh dé
kiém tra khuyét tat san pham.

Hinh 3. Hinh anh phéi dai dan khéng cé khuyét tdt
(c6 xung ddy va khong c6 xung bdt thiong)

Giai thich cac xung trén hinh anh:

Vi tri khoanh 1an luot thé hién (tir trén
xudng duéi) la:

- Cac xung phan hoi ctua bé mit ném,
chat tiép 4m ngay trén bé mat kiém tra;

- Xung phan hoi day 1an 1 cta phéi;

- Xung phan hdi day 1an 2 cua phoi.

Phoi dai din khong co khuyét tat: 1a
phoi dai dan khi siéu 4m c6 xung phan hoi day,
xung dién ra theo dung quy ludt chuan ban dau,
khong ¢ xung bat thuong nam giira hai xung
phan hoi day.

Hinh 4. Hinh anh phéi dai dan cé khuyét tdt
(khong co xung day hodc xung day suy giam)

Hinh anh dang khuyét tat s& khong con
2 xung phan hoi day cta phoi, xuat hién mot
vung xung bat thuong nhu vi tri khoanh tron
trén hinh v€ (céac vi tri khoanh tron), xung day
lan 2 thi thdy rd xung da bi suy giam, khong
con rd nét nhu xung ban dau [3].
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3. KET LUAN

Phuong phap kiém tra siéu 4m Mang
diéu pha (Phased Array Utrasonic Testing) 1a
mdt trong nhimg phuong phap tién tién trong
linh vuc kiém tra khong phd hury duoc ing dung
rong rii trong nhiéu linh vuc. Quy trinh thuc
hién co ban theo cac nguyén cong cua bai bao
da trinh bay, tr viéc so sanh hinh dnh va xung
phan hoi dé nhan biét dugc san pham khong co
khuyét tat va c6 khuyét tat dé loai bo san pham
khong dat yéu cau.

Qua bai bao nay, mong rang Phwong
phap kiém tra siéu 4m Mang diéu pha s& duoc
ung dung mot cach rong rai hon trong tuong lai
trén dat nude ta. <
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