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1 . PURPOSE. This advisory c i r c u l a r (AC) sets forth an acceptable means of 
compliance with the prov is ions of Part 25 of the Federal Aviat ion Regulat ions 
(FAR) deal ing with the c e r t i f i c a t i o n requirements for high l i f t and drag 
dev ices . Guidance information i s provided for showing compliance with 
st ructura l and functional safety standards for high l i f t and drag devices and 
the i r operat ing systems. The intent of the requirements and some acceptable 
means of compliance are d iscussed . Other means are acceptable i f they meet 
the intent of the regu la t ions . 

2. RELATED FAR SECTIONS. The contents of th is AC are considered by the FAA 
in determining compl1ance of f l a p s , s l a t s and drag devices with Part 25. 
Related sect ions are 25.301, 25.303, 25.333(e) , 25.345, 25.457, 26.571, 
25 .671, 25.672 25.697, 25.699, 25.701, 25.703, and 25.1309. 

3 . BACKGROUND. For several y e a r s , special considerat ion has been given to 
high l i f t and drag devices to ensure that malfunction or f a i l u r e w i l l not 
r e s u l t in an unsafe cond i t ion . These considerat ions are consolidated and 
incorporated in th is AC. 

4. STRUCTURAL REQUIREMENTS. The structure of high l i f t and drag devices must 
be designed to comply with the damage tolerance requirements of § 25.571, 
Amendment 25-45, of the FAR. The design should Incorporate features which 
would provide a high probab i l i ty of detection of any damage before the damage 
causes l o s s ; o f the surface from the a i rp lane . High l i f t and drag components 
to be evaluated under the requirements of § 25.571 t y p i c a l l y include a l l 
structure which contr ibutes s i g n i f i c a n t l y in react ing appl ied f l i g h t and 
actuat ion l o a d s . Examples of such structure are the f lap or s l a t sur faces , 
support l inkages or t r a c k s , h i n g e s , f i t t i n g s and attachments. 

5. CONTROL SYSTEM REQUIREMENTS. The control system for high l i f t and drag 
devices must be designed to comply with the requirements of § 25.671. For the 
purpose of compliance with § 25.671, the control system ends where the control 
surface attaches to f ixed structure such as the wing or fuse lage . Examples of 
elements to be evaluated under the requirements of I 25.671 are l i n k a g e s , 
h i n g e s , c a b l e s , p u l l e y s , quadrants, v a l v e s , actuator components, track 
r o l l e r s , movable t r a c k s , b e a r i n g s , and hydraulic or e lec t r ica l systems. In 
accordance with § 25.671, the a i rp lane must be shown to be capable of 
continued safe f l i g h t and landing without requir ing exceptional p i l o t s k i l l or 
strength fo l lowing the fa i lu re of any s i n g l e mechanical element or any 
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combination of f a i l u r e s not shown to be extremely improbable, excluding 
jamming. Fol lowing t h i s f a i l u r e or combination of f a i l u r e s , the remaining 
structure must be able to withstand the loads defined by § § 25.333 and 25.345. 
These are considered ultimate loads for t h i s cond i t ion . I f the surfaces are 
automatical ly or power operated, the control system must a l s o be designed to 
meet the requirements of 5 25.672. 

6. DETAIL DESIGN CONSIDERATIONS. 

a . Unless the airplane has safe f l i g h t c h a r a c t e r i s t i c s with the 
funct ional ly related high l i f t or drag devices retracted on one side and 
extended on the other, the motion of the devices on opposite s ides of the 
plane of symmetry must be synchronized by a mechanical interconnection or 
approved equivalent means as required by § 25.701. The c r i t e r i a of § 25.701 
are considered equal ly appl icable to high l i f t and drag dev ices . 

(1) The surface interconnection must be designed for the loads 
resu l t ing when the surfaces on one side of the plane of symmetry are jammed 
and immovable while the surfaces on the other side are free to move and the 
fu l l power of the surface actuat ing system i s app l ied . The f l i g h t loads from 
§ 25.345 act ing on the surface must be considered, in combination with the 
actuat ing system loads ( inc luding system iner t ia loads"). This i s considered a 
l i m i t load cond i t ion . 

(2) In showing compliance with the interconnection requirements of 
§ 25.701, a l l poss ib le jam locat ions in the drive and support system should be 
considered. The surface mechanical interconnection must be able to withstand 
the jam condit ion and preclude any unsafe asymmetrical c o n d i t i o n . The 
interconnection system is comprised of a l l elements which react the drive 
output from the actuator source to the jam po in t . These elements may include 
s t ruc tures , interconnection l i n k a g e s , and drive system components. When the 
interconnection i s the only means to prevent an unsafe asymmetrical c o n d i t i o n , 
the loads associated with the jam condi t ions are considered l i m i t loads and 
require a 1.5 factor of sa fe ty . A factor of safety l e s s than 1.5 may be used 
when a re l i ab le ( i . e . , a probabi l i ty of f a i lu re of 10-3 o r l e s s ) and 
independent means i s used, in addi t ion to the mechanical interconnect ion, to 
prevent unsafe asymmetry of a high l i f t system. The alternate system should 
detect the jam and shut down the drive system before the loads from any jam 
condit ion are reacted by the mechanical interconnection. The factor of safety 
may be as low as 1.25 i f the probab i l i ty of f a i l u r e of the al ternate system i s 
10-^ or l e s s ; however, i t should not be l ess than 1.25 un less the al ternate 
system i s found to be equivalent to a mechanical interconnect ion. When a 
torque l imi ter i s used, the torque tolerance l i m i t should be used to react the 
required load rather than the nominal or set torque. A torque l imi ter should 
not be located in the drive system in a posi t ion where the l im i te r i t s e l f 
would allow an unsymmetrical conf igurat ion i f a jam occurred. 

(3) An equivalent means of compliance with the requirements for a 
mechanical interconnection system may be substantiated us ing a systems safety 
a n a l y s i s . Guidel ines for performing a systems safety a n a l y s i s are given in 
AC 25.1309-1, System Design A n a l y s i s . 
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b. Where f a i l u r e s in the drive system can resu l t in uncommanded 
extensions or re t ract ions of the high l i f t or. drag dev ices , a p o s i t i v e means 
should be provided to l i m i t the movement of the affected sur faces . This may 
be accomplished through i r r e v e r s i b l e drive ac tuators , no-back dev ices , 
redundancy in the drive system, or other equivalent means. 

c . In determining loads on high l i f t devices during ac tua t ion , i t may be 
necessary to consider f r i c t i o n loads in the actuat ing system which may be 
reasonably expected to occur in serv ice . Flap tracks and r o l l e r s for 
instance, are often subjected to ice and slush which may offer high resistance 
to f l ap actuat ion. Each design should be evaluated to determine i t s 
s u s c e p t i b i l i t y to f r i c t i o n in the mechanism and any loads associated with such 
resistance should be accounted for and appl ied in combination with normal 
operating l o a d s . 

d . In evaluat ing the e f fec ts of f a i l u r e s or jamming of high l i f t 
sur faces , the e f fec ts of skewed surfaces on the operation of adjacent surfaces 
should be evaluated. Damage to adjacent structures and systems due to skewing 
of the surface should a l s o be evaluated. 

7. INDICATING AND WARNING SYSTEMS. 

a . I n d i c a t i n g systems for high l i f t and drag devices must provide visual 
indicat ion to the p i l o t of the surface pos i t ions for the takeof f , enroute, 
approach, and landing c o n d i t i o n s . The pos i t ion sensors should be located such 
that they show a direct ind icat ion of fa i lu re c o n d i t i o n s . There should be 
independent monitoring of each funct iona l ly related set of surfaces ( i . e . , a 
set of surfaces on each side of the plane of symmetry that i s driven by a 
common actuator , or i s synchronized by some other means to ensure symmetric 
actuation) for which a f a i l u r e wi l l require an action or procedural change by 
the f l ightcrew. For instance, a funct iona l ly related f l ap set which i s in an 
unsymmetrical conf igurat ion about the fuselage centerl ine would require an 
indicat ion to the p i lo t of the unsymmetrical condit ion before takeoff . The 
indicat ion to the f l ightcrew need not indicate the spec i f i c surface which has 
f a i l e d , but must c lear ly re f lec t the abnormal conf igurat ion {§ 25.699). The 
cockpit surface pos i t ion d isp lay must a l s o c lea r l y d i s t i n g u i s h a fau l t which 
was caused by a high l i f t "asymmetrical" deployment from a high l i f t 
"disagree" cond i t ion . A "disagree" condit ion e x i s t s when the high l i f t 
surface i s stopped a t a pos i t ion di f ferent than the posi t ion commanded by the 
p i l o t through the f lap select ion switch or handle. This d i s t i n c t i o n wi l l a id 
the p i l o t in using proper procedures to further deploy, r e t rac t , or leave the 
high l i f t or drag devices for continued f l i g h t . 

b. The takeoff warning system required by § 25.703 should sense the 
pos i t ion of each funct ional ly related set of high l i f t devices (symmetric 
about the airplane center l ine) and provide aural warning during the i n i t i a l 
portion of the takeoff r o l l i f any set i s not in an approved takeoff p o s i t i o n . 
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8. FLIGHT LOADS MEASUREMENT. Notwithstanding the advancements in ana ly t ica l 
methods used in predict ing loads on airplane s t ruc tures , accurate predict ion 
of loads on wing leading edge and t r a i l i n g edge high l i f t devices continues to 
be a problem. I t i s , therefore, advisable to ver i fy the loads on these 
surfaces by conducting f l i g h t loads surveys regardless of the level of 
confidence in the overal l loads program. 

9. AIRPLANE CONTROLLABILITY. I t should be shown by a n a l y s i s , and where 
necessary by ground, simulation or f l i g h t t e s t s , that the airplane has 
adequate s t a l l margins and c o n t r o l l a b i l i t y to sustain the fa i lu re condi t ions 
addressed in paragraphs 4 , 5 , and 6 of t h i s AC without requir ing exceptional 
f l ightcrew s k i l l or s t rength . I t should a l s o be demonstrated that no 
hazardous change in a l t i tude or at t i tude w i l l develop during t r a n s i t i o n to the 
unsymmetric condit ion consider ing l i k e l y t rans i t ion r a t e s . 

DARRELL M. PEDERSON 
Act ing Manager, A i r c r a f t C e r t i f i c a t i o n D i v i s i o n 

4 Par 8 

US Department 
of Transportation POSTAGE & FEES PAID 

BULK MAIL 

Federal Aviation 
Administration 

FEDERAL AVIATION 
ADMINISTRATION 
PERMIT N O G-44 

800 Independence Ave . S w 
Washington. D C 20591 

RETURN POSTAGE GUARANTEED 

Otiiciai Business 
Penally tor Private Use $300 


