
NENE INSTRUCTION N0o3 (Issu e 2) 
and 1 ) 

NOZZlE OO:Im VANES = LIMITS OF CRACKING AND DISTORTiru 

lo N10z2lle guide wa:me may ©Jccur in 
will be E!h©'Bm 

(a) -!'.0ending t© pi.e ces of t he 11"allle tro 
dl:llti!Whteiil dlrille t©) the cm©ks; arJ.d 

(b) l©©a l al lim t:t.t:!h"biJme 8.Ha 
with :fum©8'@Si.S® m j®t pipe tililmp®:teatwre9 in addi tioo, 
ti!:P the w d®E!i:irable ©f the wane rs with 

_ t© 

2 . This intSh'!ooti©llil 001m the ©f tll:<Joeptan©® Silllld 
i'©:li." guical.® d'U!,Jr:fumg ®!lilgm®, liffllilo 

- · -T'ne hi& are m ©_Wneara experien©e and 
b® e.d..'i].®E®ra!. t ©. They mq y hcQJ'ftlV ISl' 'J be subjact 

t © a:s furlhc&:ir is gained. 
Sll'J<r>;.mM &lf!:Jf whi©h is ©1brwi©us.ly diff eren t 

timb th<eJ :l!.Jrr;div:l.&lal)l i.s tlill be 
tr§J I:l®p;'.rlm®radl: ct»f f'©lt" a. 

3 o 
9 ©laidly edges ©f the No Go V'o wil l be s een. 

dwr:ilillg O..m:Jl;jj?· m f':llame t u'belSl :sure to be 
©Jr th® be visible the dis©ha:ll:"ge 

4. It i;s oot tha:(t t he assooiated of the 
lead\.iTI\g @e@l'ffi :llllirt© IW©OOnt iJ'.11 t he ©f' thi;s, 
stankm 'frid!JQ!b cooly t@ t h® edg®liito 

5o Elmg :JlLm®r,s ml;r ba !":R:@m :if' MY ©f' thtii 
©©llil@iti©Yil/S ©E' @(!Jmb:imJSJ.'l:;i@.lil @f 

Th® b&liW ©JDl t:IfaidUit!lg ®tdigr;al o250 ©Jr a mmm"tl:®r @f 
t© · &. blJJ:h'.; 8.:l1® ©msid e:red t© . b® 

i"©r a th'6! ©pl:'ildr&ti ©nal 

(IQl) M11U.t ;1pltlil -mi:th tll6f'©!"mati©!Ql rof tmilm g edge 
cause:otl bJy m®©h.M::lrAl ©1t" a taa:rr m ©Jf 
• } 00 ilDl 
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NENE INSTRUC_TIOO' N0.3 (Issue 2) 

6. It shwld be n(Oited t hat where me©:Qani oal d arrage to N.G. V.' s 
is the flame tubes shoold be inspected break up and if 
conf'inned, t he tt>ft'endmg tube ror tubes Jmllst '00 <&ilh.anged. Where t he f lame 
tubes are inrta ©t 8.lrl\d the ©ause of the damage is cobscure the eng ine should 
be submit ted for overhaul. 

1. In whel"e N.G. V. deteritOJJratim is :the coriterion f'o:!r 
engine rejecotiO. "il9 up t© 9 w.n ®s may be with no area checks . 
I t is :imp©Jrtant 9 hl011reWe:Jr9 that t hf$ 'lnl.lles an fi tted in the 
original I'@Siti@..'!h of the 'li'alles . Serviceable vanes for any 
reason, h&ve been ll:'e'IOOVeHdl. replaced . m their oJrigina:l •. 

The - :JMpJla,-"Jemen.t of 'WW'l\@S must be entered in the Engine Log 
Eo©lk:, as not z:oore t hs.n a t otal of' 9 vanes may be :replaced, 

t luroat area dw!:'ing t he ·ove rhaul life of the 
eng:l'l.ln\e. 

8 . . T".he sequeL'!\©® of lld>pera. tims for replacing N. G. us 
in the f ield is given belmv 9 and t hat engine build stand TH.l22 
and turbine t mnsp <O>rl !!tand SE. 254 aJre awailable. For full de t ails of the 
dismantling a.nd HJa:ssembly pro©edu:re, referenoe shoul d be made to the Nene 
Overhaul Manual Air Pu.bli®tion 861 . 

(a ) Rem©lve Nos. l Md 99 3 and 4 ro>r 6 and 7 c©mwstiron chambers 
©ne ©f the harnd h©les in t he cent re 

'b®a!"id.ilg h©u:sitlg t h:!:c©ugh which the ma:lilnl. :abaft oentre 
c©upluag b® 

I·t ll!laY "be nec®ssa,.cy· for <aJperator to J.remmre 
t he t W@ hand h.tOld 

(b) theJ ©ooplm g ar..td J];®m©Ve t he t urbine 
al2se.mb],'f o 

(!Cl) With the engine still iml t he wrti© a l p!Olsitim rexoove t he 
N.G.Vo with shroud 

(d) the ©oolmg all" plate th@ "bear:fuli\g 

(e) Slacke n t he :1L8 se©u:rin g the N. G. V. r.mg 
j ust e lli\rugh t© all ©w theJ of th® N ._G. V. a s. . 

(f' ) 111!.n N. G. V. 0 but n©t tight en the imler r.lng at 
this @tage . 
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(g) Replace the N.G. V. ring complete with shroud ring, 
en::mring that the s,hr\i.lud ring locating dowel is at the top ot• 
the engi.ne. 

(h) Tum the engine to the horizontal position anQ. very carefully 
remove the ,N .G. V. inner ring securing nuts one at a time in 

to x>enew the tab washers. (This requires 
great care since there is nothing to prevent the bolts from 
slippmg forwa r'd and falling inside the support ring when the 
nuts are rer.1oved). 

CJ) Tighten and look the nuts seo'tl.t';ing the N. G. V. inner , ring. 

(k) R6:f.it the cooling air guide plate to the rear 1:>eari.D.g hous:iil.g. 

(1.) Replace the turbine assembl;y and complete the reassembly of the 
engine. 

. .. 

Files Department of Air 150/4/7890 and 69/35/6, 
R.R. TUJ.rb:ine Notes, Section 16, No.3. 

Figures 2, 3 and 4.. 
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Fig.l 

View of N. G. V. trailing edges showing bowing and cracking at 
the limiting condition .of the visual standard. When vanes are 
seen in this condition a further examination is necessary as 
detailed -in the standard. 

NOTE The turbine assembly has been re moved for ease of 
photography. 
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Fig.2 

View of N. G. V' s with No. 3 (PGu t 'fc:ox eh Igum.r) combustion 
chamber removed. Showing N. G. V' s approaching the limit 
of acceptance for both bowing and cracking. 
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Fig.3 

Views of the convex and con-
ve surfaces of 2 N. G. V' s, 

cracking and bowing 
of the leading edge at the 
limit of acceptance. 

N. B. It is normal for crackiJl€ 
to progress further on the con­
vex surface than on the concave 
as shown in photographs . 
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Fig. 4 

View of two typical unacceptabl e Vanes showing 
cracking progr essing across each vane . 
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AIR FORCE NENE INSTRUCTI(l'.j NO. 3 

TECHNICAL ORDER APPLI 'CATION: Nene 
. (All types) 

NOZZLE 'GUIDE VANES • LIU.ITS OF CRACKit_4G .AND Dl 

I NTRODUCT lO.N 

1. . Nozzle gui<Je vane deterioration, which may occur in 
service, will be shown _by -

{a) cracking, tending ultimately to cause p.ieces of 
the vane to become detached due ' to · intersection 
of the cracks; and · · 

{b) bowing, , causing local alteration in .the turbine 
·inlet area with consequent increase in jet 
teJilperature, in addition to the undesirable 
distortion ot the vanes with increased tendency 
to cracking. · ·· 

2. This Instruction la,y8 dpwn .the standards of acceptance 
and rejection for nozzle vane .s during engine life. 

Bote.- The figures laid down are b.ased on overseas 
experience and are to be· oaref .ully adhered to. 
:They may, however, be subject to amendment as . 
additional operating experience ls gained. 
Should an.r case occur which is obviously 
different from those quoted in this Instruction, 
the individual pro blam is to . be submitted to 
Air lbrce Head-Quarters tor a decision. 

LIMITS 

s. · Guide vanes are to be reJected tor .further service if .;. 

(a) leading edge cracks exceed 1.1 inches in length 
()n either side of the vane (see :rig. 2); 

(b) trailing edge cracks exceed o.75 inches in length 
(see J'ig. 4); · · 

(c) the sua ot the lengths ot the longest leading and 
trailing edge cracks exoeed 1.1 inches; 

(d) the bow ot the trailing edge is greater than 0.250 
inches (see Fig. &); 

• 
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. 2. NENE INSTRUCTION NO. 3 

(e) the bow is within above limits, but after 
eliminating other causes, excessive jet pipe 
temperatures are being experienqed. 

File R.A.A.F. 150/4/7890. 
Rolls-Royce Serving Note Section 3, 
Part 5 , No .11. · 

Drawing No. B.ll072, Sheets 1 and 2 attached. 

Date qf Issue: 23rd December, 1949. 
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NOZZLE GUIDE VANE CRACKING 
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