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A Detection Method of Rolled Thread Streamline of Inconel 718 Alloy Bolts

ZHANG Jun, LIU Weidong, GONG Xiaoning
(Metrology and Phys&.Chem Testing Center, AECC Chengdu Engine Co.. Ltd., Chengdu 610500, China)

Abstract : Inconel 718 alloy bolts are a high strength bolts commonly used in the aeroengine, and they usually adopt

rolled thread technology. The streamline of bolts and threads directly affects the quality and service life of the bolts, so

streamline detection is particularly important. Through test, it is found that grain growth and & phase (Ni; Nb) precipitation

can be achieved by secondary solution and aging treatment of Inconel 718 alloy bolts. And then the streamline of Inconel 718

alloy bolts and threads can be clearly displayed by etching in HNO; + HF solution for 1 h.
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Fig.1 Morphology of streamline of group A specimen (scheme 1):

a) the bolt; b) the rolled threads
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Fig.2 Morphology of streamline of group B specimen (scheme 2):

a) the bolt; b) the rolled threads
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Fig.3 Morphology of streamline of group C specimen (scheme 3):
a) the bolt; b) the rolled threads
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Fig.4 Morphology of streamline of group B specimen (scheme 3):
a) the bolt; b) the rolled threads
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Fig.5 Microstructure morphology a) before and

b) after secondary solid solution+aging treatment
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Fig.6 Morphology of 8 phase a) before and

b) after secondary solid solution—+aging treatment

®

Inconel 718 & 4 W44 22 — IR [ VA& + B & Ak 31

Ja s R R BT Y T ORI Y & AL ALY & A
A—EW I, I K Inconel 718 4 4 IR & i
7 U [ 9 4 B A Ak BRGSO & AR T H L AR



N Bt EA

7K 42, % :Inconel 718 & & 340 IR BB SUR X A9 400 o %

JGHAE HNO, +HF & Rl 1 h J5 ] 45 2] 55 i
PR 2 R 2%, iZ A )5 0 Inconel 718 & 4842 7R
T M 30 3 28 %) BRAELAG N 5 v

S & k-

[1] THOMAS A, EL-WAHABI M., CABRERA ] M, et
al. High temperature deformation of Inconel 718[]J].
Journal of Materials Processing Technology, 2006,
177(3) :469-472.

[2] RAHMAN M, SEAH W K, TEO T T. The
machinability of Inconel 718 J]. Journal of Materials
Processing Technology,1997,63(1):199-204.

[3] FF#. INCONEL 718(GH4169) Fiiii & & K JE 5 T.
2001, MBI, 2012(8) :92-100.

[4]  ChEmE s Aa ) 2 o2, ob s AR 0 O
2 B [M]. Jbat. o AR AE Hh AL . 2002,

[5] FEERXIRE, FEFE . Inconel 718 + — ff1 3k R 42
il T A B ARBZLT]. Mt 28 il 3 8 R, 2015, 479
(10):79-82.

(6] 3kME.ZMEIL . V8 ). 55, ITER 718 & 4 S84 7 24 J5 I8
SR TZESHL)]. R SEE FIRYH, 2015
(2):120-124.

(7] ZEE%E BogREmTTZu5R)]. REM .,
2015(2) :48-52.

(8] soHfadl. —Fhwysk BRI T T 2ZM[D]. X
i K3 TR, 2016,

(9] SkEW.HUT .25 HeLiR&BiEmng
ESEHTLI]. PERFZFRAABZEHO,
2011,42(7):1967-1972.

[10] CLEGG R. Case studies in engineering failure analysis
[J]. Case Studies in Engineering Failure Analysis,
2013,1(1) :4-5.

C11] 2. 00 E 7 XA % 30CrMnSiA 49 i 1 B Wi 245
AT ], 4R AR B, 2011 CHE 1) 1) :49-53.

[12] BUCBEE = W H R, 85 R 52 & s HLHE ST 3
Wi o) ], 4R AR AL 3 ,2002,27(2) :46-47.

[13] (HHRAESMHEE) &S 4. &ika 44 HEE
(M. db5 06 4 ol H pedt 1979,

MO MO NEA NS NN NN NEANEA MO NI NI MO NEA RO RO NN MO NEA MO MO NI NN NEA RO MO NI NI NEA RO MO MO NN MO NEA MO NEN NI NENI RO MO NN NEN MO MO MO MO NI NOINOANON

KTZEH42019 FE£E KRR AWK B ARZIBE” B9 E F0

R T v T e A o e A% Al B e i R
Bt BT 5k kI 7 D el N B3 1Y 4 R i D R K
S RS RER AR L I B R N B SR L AR 2017
AR 2018 4F BT 26 Ip T 4 I 8% A I R B R B
YIBE R Al o LW TR 2% 26 R & (Hl R
R 500 B4 U ) G A 3 L ML AR TR B ) ) 4 5
T TR AORE R S VAN AT S S TR S 2
JN2019 A4 [ 5k A g 7 B AR BR UINBE”, AR 55
YIPERLE T 20194 10 A 29 H—11 A 1 HFE b3
ORI T BT 2847 FR AT M EE 2 S 0 A 1Y Bk A N )
05 RO 5 A Bl g B I CRL XS R AT IR N
F2), AT DASR i A G Ll B R N B3l 55 7K P K fifk
SR [R) AR BB 7 O B v A oMb 18 7 B L 4 e B
KPR B — 5 (B VE T . SRR i 4 1 v Rk
AR A SRS DAQEAE 8 e e A S o A 4
BANE) I AE OGN L B BR 4R 44 2 s 28 28 T 5 U O 25 3K
B R S ERIET
1 Eilxt &

JUMN S35 BRE A =5 % Ak i g I T A, OF % 48
— 2 MR LR ELS I A B N R Bk H AR A
A,
2 BEIlRE

(1) BRAN I 56 Al 390 50 R (E & L = 2 /B

A B T 2 ) 5
(2) X S S AT 5 0 5% A% 1 ) DN 7 D 3R vk
R 7 A S 800 2 88 6 iR i 225K A
FER AR 3 R Y 0 25 AP A A5
(3) FRAYIL 3 M 5 1155
(4) BB A il in v i B A B ) R SR A R
BB FH R A% H A 58 A% N T
(5) BRAYNL 1 5 F A IR 5
(6) FE AR AN T3 KT R AR Sz 5 4.
3 EimE
2 [ PN R A I g 3k 40 8 T R SC LB L B e
% B P T AL BTN L K
4 BFEFIH R
WA E 2019 4FE 10 H 29 H F41:00~17:00
30 b o5 LT T O XU R 99 5 Vg A R
I 1 546 607 &=
FYIEFE] 2019 4F 10 A 30 H—11 A 1 H (11
H1H B4 12:00 $)14550)
I VT O XORE ] 100 5 3 Sk
5 WE
5 #wmaAK
1B R 5 MR B (www. mat-test.com) | 2k
CFH:55 656 T1)
629



N Bt EA

RO A S AR XK AE AU K F AT 3 B A i Lk R 5 AT

N0 3 ek e AP 2 TR 8 45 5 09 o MR A 1Y
PUIRE 57 P RE s PR LA ALK S ML Y32 47 T 00 , sk B

GO BURE 8 0 D BE AR S BORAR T 2R AL
S & k-

(1]

[7]

(8]

F . TT R EEK R R R K A 18 R 4R v K R AL
BFELT] WZE B SHEAR,2001,19(3) :46-47.

[J1. International Journal of Minerals, Metallurgy, and
Materials,2012,19(2) :116-121.

FRELCEIL X RUE A, 3 60Si2Mn [t % 2 4K
Y FAL S50 50T ], &)@ ~# 4R .2000,36(3) : 287-290.
5w D 2R b A, 35CrMo 4 /) 5 B A I 4 2R
RG], ARG 5 (353 ) . 2017,53(6) : 434-
436.

(9] Emm e Mg, 3k B, 55, 60Si2Mn 335 9 4 it ik 11
(2] BRAEMS X 74 WD =IM] U & S 80E R,
SRR S m A, 2014,39(3) . 7-12.
2006 243-252.
" e ) [10] GILDER M ]. Relationship between decarburization
(3] BXom, st , ohf 52, 55, JEloK 35 68 i ok T 55 8 0 _
] . N and fatigue strength of through-hardened and
W 284 Js [N 43 B [T ). A VLB 2 B B 42, 2019, 36 (1) . . .
134138 carburizing steel[ J]. Materials Science and
(AT o S A 4 10,0 20 88K S 101 5 25 Technology,1991,7(4) :307-310.
.H 5 JL H . . == W 57 Iy N N - N N .
N . [11] 3R PR . I0G , S5. 5 el o 3 4 B IO 1L fim 380 48
FOAOTHTLY ], B 56 (38 43 ) . 2017, 53(5) . , .
265367 mRER AR W R T LT, BN L L2, 2018,47(22)
5-367.
250-252.
[5] LEE H G, IM H B, KIM Y G. Effects of . S .
o . ) [12] JFwIu, ZEAMA, EiES. Bl 0 mdx BKEN
decarburization and normalizing heat treatment in boron- B y . . N
o _ . JESI ks sz L], i H R F A CH AR IO .
silicon iron alloys [ J]. Metallurgical Transactions A,
2002,42(12):1670-1673.
1986, 17(8): 1353-1359. ‘ R -
) [13] #REMR KRt B MR, 412CrMo M1 K B4 14 A P Ak 21
[6] ZHANGCL, LIUY Z, ZHOU L Y, et al. Forming

condition and control strategy of ferrite decarburization in

60Si2MnA spring steel wires for automotive suspensions

T UG, £ #Ab T, 2014,39(1) :120-123.

MO MO NEA NSNS NN NENNEA MO MO NI NEN RO MO MO NN MO NEA MO MO NI NENNEA RO MO NI NI MO NEA MO NGNS NN MO NEA MO NEN NI NENI RO MO MO NN MO MO NONA MO NI NOI MO NON

(13565 629 TO)
“2019 474 [ 5 A N A E R FF I BER 24 275
HLAF 0 4k 44 R & BT TR AL i B, A8 H (021-
65527634) 8{ E-mail (huiyi@ mat-test.com) & /1 [
MULA TR s ph Rk S fi kb B H iR #2244 .
6 tHX#HHA

o ¥R 2 500 g6/ N CF 28 3 2% L 5% K}
P FEUNTE B S . B H L, ST HE UI R) £E L
RTE., MATAEEEER. S MENARA
AT AR T o B A A 0 0 PTR EI AR RN
(EEECSR : 10 J 18 H iy 58 M4k 44 IF A5 3, 2l [R) —
S 3 NP L 22538 s L 3 2 200 o6/
A

TS 23 L] R B ARAG — ER AR IR
7 FRAKX

(1) ARATH K .

44 1A R 5 T

45 :1001232009014409183

TF AT TAT RIS S AT

T AT T BB AR 0 ) BN e 2 B ik 44 L OF
PRI 3 AENE & 7% E E-mail: huiyi@mat-test.com,

(2) B3 PR B 7R A5k [A] s 4 TE A 50 %
BT S5 B (B A 2 FR VB T AT RS
hE LIRS K 1% £ E-mail Chuiyi @ mat-test. com) , FF:
T W2 53 0 4 R R S 28 R (R B & ) R 5 5l 3
RE .

VE AN NERAT e e 0 3K e T 19 (8 B3 38 &k
SR B G TF R AN P A A B LA
8 BEAKX

S P Y v S N T R 1o A A N e
HEHE B 99 5 5 HE B 4w % - 200437,

HLI% . 021-65527634 (1 £k) . 021-65556775-311
(ML) ; E-mail: huiyi @ mat-test. com; & H: 021-
65527634 Bk R N I AE 4

R LA TR 25 b R 2
QARG 56 -4 43 ) 4 2
CHUBR T AR B4 RE ) 4 % 35



